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PREFACE

This Re' iew taut Synthesis of Research: Analysis far rturicullin arrel-
opment fn ra.ational Education is one ofa series of"state of the art" papers
in vomtional and technical education and related fields. it should assist in
itiertiVtivilt substantive problems and rnethodo!ofital approaches for re-
searchers and curriculum development spec..lists, as well as providing
pmztitioners with a summary of research fistiines which have application to
educational programs. In the field of vet.-ational and technical education, the
pace of research and clevelopmem activities has increa'ed considerably dur-
ing the period under review. Claps which exist for some readers are probably
the result oethe author's prerogative to beselectiv-e::.

As one of a sciies of information analysis papers released by the ERIC
Clearingho..ze on Vocational and Technical Education, this review is in-
tended to pRivide researchers, curriculum development specialists, and
practitioners with an authoritative analysis of the literature in the field.
Those who wish to examine prithary -.4.9gres of information should utilize
the bibliography. Where ERIC Document numbers arid ERIC Document
Reproduction Service prices are cited. the documents are available in
microfiche and hardcopy forms.

The pre:fession is indebted to Milton E. Larson for his scholarship in the
preraiation of this report_ Recognition is also due Bruce W.. Tuckman, As-
sociate Professor of Education at Rutgers University; Elizabeth Simpson,
Chairman of Home Economics Education. University of Illinois; George
Luster, Difecior of Vocationai Education, University of Kentucky; and
Gordon G. McMahon, Director of the Division of Vocational Technical Edu-
cation at the State University of New York, for their critical review of the
manuscript prior to its final revisior and publication. Joel Magisos, infor-
mation specialist at The Center, coordinated the publication's development.

Members of the profession are invited to offer suggestions for the im-
proement of the review and synthesis series and to suggest specific topics
or problems for future revitris.

Robert E. Taylor
Director
The Center for Vocational and

Technical Education

ill



INTRODUCTION

Dunne the period since the Second World War. renewed interest has
been exhibited in the role of analysis forcurriculum development. With the
development of a highly complex world of work and the rapidly cr-aneing
nature of many jobs has come the realization that education for employment
crust be geared to the needs oftheemployer. To achieve this goal, the know-
ledges. skills, habits. and attitudes essential ler securing and holding a job
must be determined.

Job and task analysis has wen given tremendous impetus by the con-
centrated effort of the three main branches of the Armed Forces. Refine-
ment of the method and development of the systems approach can be listed
among major contributions of such research efforts. In addition. field testing
and application to all types of jobs and positions have advanced knowledge
ofapplications on a large sca le.

The Division of Employment Security of the Department of Labor has
made a major contribution to the field of analysis. The Dictionary of Or-

77tIes with the two recen. st.pp/ements represents an outstanding
accomplishment in the field of analysts. The methods used as well as the
knowledge gained provide a significant advance in the forward movement of
analysis.

A number of psychologists, as well as researchers in the field of voca-
tional and technical education, have concentrated time and talent in this
field.

T ri have hen Pnthered from many sources. Re-he mateaic revipwpri
search in Education (ERIC) as well as AIM and A RM were extremely help-
ful. AL' 50 RCU directors were contracted as wel as approximately 150 in-
dividuals engaged in research at such institutions as universities, colleges,
state departments, Armed Forces, pi:Llic agencies, and private organiza-
tions.

Every effort has been made to include significant research findings and
other recognized contributions to the field contained in reports, books,
periodicals, manuals, a ntl. guides.

In making this revie:;_ a number of curriculum guides were reviewed.
Only these were included which contributed to analysis. Many curriculum
guides failed to identify theirsources of information.

While, in the main, the review concentrated on research and writing
since 1963, in some cases it was felt that previous works were needed as
references to identify more clearly a particular trend or to provide meaning-
ful background.

A number of studies were reviewed but omitted as they contained little
information on analysis for curriculum building.

The structure of the topical organization is provided in the Table of Con-
tents.

To all who contributed materials for review or assisted in any way, the
author wishes to express his appreciation.

Milton E. Larson
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REVIEW AND SYNTHESIS OF RESEARCH:

ANALYSIS FOR CURRICULUM DEVELOPMENT IN

VOCATIONAL EDUCATION



BACKGROUND AND STRUCTURE

Curriculum develoritent bawd ix) emp:oyment needs is the essence of
effeLtive 7iat roli education for the torah and adult in today's world. The
clima of both socittl, n:d recent legislation has highlighted the base line
csential ter solut:Irs to problem; relative to che uorld of work for in-

dividuals arid the. ,ration. Curricular): development. in the Amendments to
the Vocational Eduction Act of 1963, 1ms been roentified as a nec-ded force_
The r=1 thrust of curriculum for vocational instruction is found in
analytis of occupations_ Requirements of the employers arc essential to
identibingcoment for occupational and vocational education. Interpretatien
of the omployeis needs of today for tomorrow's program of vocational edu-
ction -.o meet the requirements of the employers is more complex but
highly significant in todacs changing technological civilization.

Early Approaches and Current Concepts
Job analysis has been used for many years. In fact, Comenius, a Russian,

believed youth would discover their special aptitudes if they were given in-
struction in handwork along with academic subjects. Comenius lived during
the seventeenth century_ Pestalozzi established an educational system built
around farming, spinning, and weaving, in the latter part of the eighteenth
century_ In 1750 Benjamin Franklin started an academy in Philadelphia
where instruction was given in the trades. Otto Salornan of Sweden refined
the Sloyd system by focusing attention on the analysis of operations and the
educational method as well as on making useful objects (Wimer, 1968).
Charles R. Allen in 77ze ',impactor, The Man and The Job identified and
discussed the importance of job analysis foreurriculum construction in voca-
tional education.

A principle directly related to job analysis became firmly established
during the early formative years of vocational education. This principle
stated that in order to provide for the development of originality, initiative,
and real thinking and also to prevent learning by rule of thumb, the teaching
should be almost entirely through jobs, questions, problems, and guided dis-
cussions. The process consisted of first making a list of jobs and then con-
necting the technical terms and other related information with :hese jobs
(Wimer, 1968).

Even though analysis had its beginning long ago, one of our recent
writers (Martin, 1965) stated, "It is our belief that the problem benearh the
present under-utilization of manpower lies in the fact that the analys.s and
grouping of jobs available according to skills and abilities have been ill-
defined and haphazard?' A report of a recent world-wide conference re-
corded agreement by participants that "the establishment of educational re-
search and development of pilot projects with the operations analysis ap-
proach should be investigated" (Stoller, 1966). In discussing the role of
analysis, occupational data, and educational planning, another authority
stated that educational planning is largely a state and local function but the
skills acquired in our schools are frequently sold in the national market.

-Z I 3



There is a need for more information about patt....is of occupational mrbility
(Letitan. 1965).

Successful strictures for learning are determined in the occupational
field on the basis of analysis (Morrison, 19662). Sv.ch stet cures need to de-
fine essential. sequential relationships and pTowde for acquisitions of capa-
bilities in relevant content.

Today's uorld demands constant job redesigning. An effective approach
to job redesign involves applying information gained by analysis. In a recent
paper a.rwic. 196S), the significance of the worker-traits analysis technique.
developed Ikk ,tip United Sates Employment Service, vas explained_

The present educa:;onal predicament as reflected in the following quota-
tion: "An analysis of most so-called comprehensive high schools today
would show that neither the present college preparatory program, the pre-
sent vocational or industrial arts program, nor the present general or
"cafeteria style" non- college preparatory program provides satisfactory
preparation for the great range and rapidly diversifying set of post-
secondary school opportunities. (Lessinger 1965). In part this defect is
related to curriculum_ How is curriculum information derived?

The Role of Analysis

Curriculum builders in vocational and technical education are looking
with renewed emphasis to job analysis and task analysis. The literature in-
dicates this fact. In a recent article (Gray. 1967), it was pointed out that
course content in home economics gainful employment is determined by a
job analysis of what the worker must know and e able to do to be successful
in the occupation for which he is trained. A writer in the field of agri-
cultural eduction (Drawbaugh, 1966) emphasized that of the several means
of obtaining occupational training information, job analysis is one of the
best known. He explained that when complete job-analysis data are utilized
to write a training course, the course is aimed at occupational training ob-
jectives rather than toward the traditional core of subject matter. Another
guide, developed for machine shop, stressed that the shop program must be
planned around an analysis of the occupation (A Guide to the Development
ofa Course Outlinefor Machine Shop, I968).

The role of analysis is further developed (Lessinger, 1965) through the
practical interpretation of statements such as, ". underlying all the pro-
fessional, skilled, and technical occupations, lies a substantial set- of be-
haviors which can be taught, described, and are remarkably stable." The ap-
proach to such stability was identified and developed into twelve observ-
able, definable, and teachable stages for the Aerospace Pre-Technical
Training Program at Aragon High School (Lawson, 1967).

An effective technical training program has five basic requirements as
delineated in a paper presented to the National Society of Programmed In-
struction (March, 1963). These are: job specification, translation of job
specification into training objectives, measurement of the individual's
aptitude for training, development of a method of achieving the training ob-
jective, and performance contro 1 and evaluation.

4



Jeffrey and Taney, 1967 define job analysis as the process of gudy;ng
the operati.ans d uties, and organizational rebtionships ofjobs to obtain data
for writing job descriptions and job specifications_ Another writer alorsh.
1964) describes job analysis as the collection and interpretation of in-
feanation about work performed. A third person (Draw-baud,. 1966) cites
the definition in the Department of Labor's Training and Reference Manual
for Jib Anatnis which describes job analysis as the process af identilvint;
observation, inieriew and study of the technical and environmental facts
ofa specific job and reporting the significant workers' activities and require-
ments_ While many other definitions and descriptions have been develapcd,
thtse establish a frame of references for some of the salient aspects of build-
ing curriculu irs for occupational ell tieation.

Building Curriculum for Pav-Check Education
The importance of meaningful CUITTiCUillIIIS for vocational education at

the high school level based upon the facts of employment requirements uas
presented in a comprehensive study by the Division of Vocational Educa-
tion, Department of Education for Alaska (Beima, 1967). A comprehensive
study (Altman, 1966) developed and verified the methods of deriving capa-
bilities from job information. This study was based on a sample of thirty-
one occupations selected because of anticipated major employment oppor-
tunities during the coming decade. A random sample of task behavior was
drawn for each occupation and each selected behavior was translated into a
multiple-choice type questionnaire. The inklings of this study are significant
for curriculum builders. It indicates that there is a definable and well-
structured domain of vocational capabilities which has not previously been
well defined and which is not being systematically taught by our education
institutions.

The implications of the large number of definitions and applications of
curriculum (Cay, 1966) suggest the need for careful consideration in the ap-
proach used. Five dimensions for curriculum development (Olivo, 1964)
should be noted: vertical coordination, horizontalarticulation, depth of pro-
gramming and methodology, outerspace, and the probingfor the new.

An innovative approach to curriculum has been described as the organic
curriculum (Morgan and Bushnell, 1965). This proposal calls for radically
modifying the system in order to design an educational program which will
be responsive to the present-day needs of students. Such a program would
include academic and occupational training, personnel development, real
work experience, personal and vocational counseling, and social rid recrea-
tional activities. The integration and interaction of these componcas would
be a resulr of careful system design. The curriculum would be learner-
oriented, and each activity would be related logically to all other activities
and lead V) the efficient attainment of behavioral goals. The investigators
suggest that the first step in building such a student-centered curriculum is
to study those behavioral attainments needed by the individual for entry into
a variety of post-high-school activities. They emphasize the importance of
describing specifically and precisely the learning experiences would lead to
the desired behavioral outcomes. This denotes careful analysis.

5



Some of these same features are identiliell in the Pere.vpmenc
and 1:1-ahlazion car ga Etrefil3le12421 Clirrialh112211,1" the Se21' (:curer (MINN I
I 'call it#12171- reChniCal St=iiter. and Loch. 19651. The principal
goal of this project uas to demonstrate increasedeffects press of irstruction
when content is explicitly derived from analys;s of desired behavior after
graduation. This project sought to apply 120..tAy developed eduanional
technology to the design, conduct_ and evvhiation o vocational educatizn.
The complex nature of the vtorld of work is reflected is new innovations
in design, organiration_ and production which has fre4tieuily I-este:elf in a
systems a pproacl-

Integrated Learning Systems
Curriculum building in occupational education is rapidly assurnir g the

systems approach.. Authors of a recent article (Trace, Flynn, and Le.zere.
19614) suggest that systems thinking as applied to the improvement of mili-
tary training* programs can be used to upgrade instruction in vocational
education. ihey point out that the systems apporach, which attempts to com-
bine human and material rourceeb. requires a control model for proper
management. According to the article, this model has reduced, over the four-

period of refinement. en-the= -ib training time. cut academic failures.
improved teaching efficiency, am lessened the over-all training time. The
cycle starts by analyzing market needs and ends by evaluating the student
after graduation. There arc three major phases in the cycle: determination
of syste m requirements_system development, and system validation.

A major thrust has been made by the Armed Forces in the application
of the systems approach to vocational instructional programs. Such a system
of collecting analyzing. and interpreting work requirements data and build-
ing it into curriculum has been designated by the acronym. SAMOA, which
stands for Systematic Approach to Multidimensional Occupational .Ana,ysis.
The central concept of this approach is that an area of occupational special-
ization has three dimensions: technical, organizational, and communica-
tional. In a well planned study (Carr, 1967) the method and approach used
were described. This method may be characterized by a nuntidimensional
approach which stressed the total work situation, and a set of quantitativ,-
computerized techniques for the application of this approach. The study
demonstrated that the SAMOA method is technically feasible for detennin-
ingcurrent work requirements.

Another research project (Butler and Coit. 1967) related to the Job
Corps, reported that the systems approach involved the accurate identifica-
tion of the requirements and problems, the settling of specific performance
objectives, the application of logic and analysis techniques to the problems,
the development of methods for the solution of the problems, and the
rigorous mmsurement of results compared with the sreific performance ob-
jectives. Again, it was emphasized that good Fnstructional design demands
careful analysis of the content for the training program. The investigators
found that the validity of course design was dire,-tiv related to the accuracy
of the task analysis.

6



Suinuiarf4
Joh analysis saas rei_ozniateki as Lail} as Cerlitrfi, as a

ev:itabl'e appro...-1, for delelor211:2 conteia in -..omti:44.1 educat;on. A fey.
applicatiers the process !acre for-ui in ozatior.al education programs
closely reLted to Tindustrt. ,In4.-rcasinl,A. use of the pro=s hi other services
of locatmonal education was C ident. minfirer,i szs
some t.l.cational eduzators who were dedicated to Me ceoncers and thrmigh
the rrsz-..trch of a fen nn.iitrators employee unilersities. the Armed
Forefes. the Errin loymem krs ice.1 Otte j:-.4! Corps.

RESOURCE MATERIALS

11:r :accelerated rate inierest in the rne:hodolog3, and applit.ations of
job and t. xi: analysis has resulted in the production of a limited quantity of
rreent resource ntaterills helpful to a greater t:...ierviar-ling of this field.
lionever. some materials dmeloped a few years afjo help meet (Reis need. A
kw of the materials are 1:eneral whik ethers foz-rs on specific elements of
the total proc.c-is. These materials MeV) a v ;tie varizi.y of approaches.
Throughout this review. these are referred to vs ;Ian. of the tmitmezt of the
various sections. liowcter. the author believes that the illustrztion of types
of resources materials is apropriwc and II- be helplit! to the reader. Those
identified are illustrati:3rit..)favailable matet ials.

Textbooks
In a fundamental textbook teacters(Fryklund, 1956) the total process

of analysis is described and illustrated. The zuthor deals with lands or
analysis. the mein emphasis being on jol, analysis of industrial ...crAipations.
the operation is the basic unit of the .inalYsis structute which uses the job
and employs the technique of blocking. Distinction is rria4e between the
analysis of custom occupations and of strtice oecupations. The author
relates the ;Analysis proses to the learninz process and to course develop-
ment_

Another textbook (Bollingerand Weaver. 1955) introduces a card system
for recording trade content. Emphasis is placed on the flexibility of this
system. The ultimate objective of the book is to assist teachers of oc-
cupational subjects to discover the teachable content in the specialty and to
formulate it into a master course of instruction based on well known tech-
niques. The iFook duds with the reaions for analysis, process of analysis.
placing the information in the course of instruction, and ::sing thc. course of
instruction as an aid in teaching.

The zoned analysis method is presented in a textbook del-eloped and pub-
lished by the Denver Public Sehc:-ols (A Unit op/Is:ruction, How to Organize
It and How to Teach It, 19621. The zoned analysis is a method of charting
identified elements of the occupation in lider to better show the relation-
ships of the parts. The textbook uses the vehicle of operation sheets and in-
formation sheets to present the elernentc of the process of analysis. li trans-
lates the results of analysis into operation sheets. infoimation sheets, and
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other instructional aids. The zoned analysis approach is used with the con-
tent analysis rzethod to prodzce a grap!iic outline of the job types to be
utilized is :Le instructional program and the operations and information
topics to be taught_

Another author(Friese, 1958) lists tom: -steps in making a course of study_
The second step is anaiwing the occwation cr course area for manipulative
skip; and related cont4tnt_ Included is a brief plan of analysis with forms for
completing the process.. The author includes the history cf analysis and cern-
pares the occupational araly-sis method ofAllen with that ofSelvid ge.

A recent textbook (Giachino and Gallineton, 1957) emphasized the ade-
quacy of the educagional plan with proper instructional organization. Anal-
ysis is described as a technique for making an inventory of all the learning
activities that are associated with a specific instructional area. It emphasizes
that analysis not only insures complete coverage of the important teachable
elements but it also makes possible the arrangement of these elements into a
logical teaching order_ It describes five steps in the analysis function: list the
manipulative activities, list the 'knowing" units, designate the media cf
instruction to be used, specify definite activities which contribute to the
learning process, and identify the instructional aids_

Handbooks and Manuals
A most significant contribution to the methodology and literature of oc-

cupational analysis was made by the U.S. Employment Service (Dictionary
of Occupational Mfrs, 965). The information was obtained primarily by
job analpes involving direct observations of and interviews with workers;
consultations with supervisory personnel, or both; and the utilization of data
from such sources as employers, trade associations, labor organizations, pro-
fessional societies, and public employment offices. The third edition pre-
sented an improved classification system and reflects relationships among
jobs. Eight classification components were selected for these purposes:
training time, aptitedes, interests, temperaments, physical demands, work-
ing conditions, industry, and work performed. Volume I of the third edition
contained names and definitions of the various occupations in the economy
arranged alphabetically according to job titles. Defined are 21,741 separate
occupations which are known by 13,809 additional titles, making a total of
35,550 defined titles. Volume i I contained an arrangement ofjobs according
to occupational, industrial. or worker characteristics and provided detailed
information about worker traits.

In a supplement to the Dictionary of Occupational 7711Ps (Selected
Characteristics of Occupations, 1965) are listed the individual physical de-
mands, working conditions, and training-time data for each job defined in
the Dictionary. These characteristics reflect information obtained by job
analysis at the job site.

In a second supplement to the Dictionary of Occupational Mks
(Selected Characteristics of Occupations by Worker Traits and Physical
Strength, 1968) the data on physical demands, working conditions, and
training time for each job defined in the Dictionary are arranged by worker



trait groups of the occupational classification structure. The supp!m7ent
used together with the Dictionary will permit better interpretation and
elaluation of selected significant job &-ameteristics for a wide range of oc-

cupations req uiri rig si rnilar traits a nd
Helpful for individuals planning to make job. task, or occupational anal-

ysis is the U.S. Bureau of E-i:i.pl5yrricint Ss.zurity manual (Training and Ref-
erence tfanzal Ai Jar 1965). The nlanual was prepared in the
Brant: of Occupational Analysis under the direction of Leon Lewis. It
emphasizes the three parts to the analysis of any job: The job must be
identified completely and accurately, the tasks of the job must be described
completely and atirately, and the requirements for successful perfor-
mance must wx. indir.ated. There are four categories of information for a
cogtr-le.e analys;s d a job: the worker does, how he does it, why
he does it. and the ski!. iiivelved in doing the job. The manual provides
excellent descriptions of the analysis process with definitions and explana-
tions of the main terms used

Useful for the job analyst is a small guide (Guide for Anc.frzing Jobs,
1966) available from the U.S. Superintendent of Documents. This guide is
divided into three major sections. The what, the how, and the why are con-
tained in the first section; the skill invoked in the second section; and the
physical and training requirements of workers in the third section. This
guide is a workbook designed to be completed by the analyst as he studies
hie job.

George H. Andrews Engineering Associates, Incorporated, prepared a
basic manual for use in a train/mt.:course in job analysis (Job Analysis, 1960).
While this manual is specifically directed to tile training of people for job
analysis in personnel przctices, it is helpful for individuals making occupa-
tional analysis forcurriculum development.

A publication of theJob Corps Civilian Conservation Centers (Work-Vo-
cslional Training Manual, 1968) provides information for building coordi-
nated training programs. This manual outlines the steps in the analysis
process as first, identification of occupational skills and second, identifica-
tion of vocational training opportunities.

Guides
A number of guides have been prepared by state agencies as well as

the Federal government to assist educators in making occupational analysis.
One of these is described as a leader's manual for executive and supervisory
personnel in distributive occupations (Kneeland, 1964). The manual_ deals
with: introduction to job analysis, preparation of job analysis forms, tech-
niques of collecting information, processing information, and putting the
job analysis to work. Another guide for people is distributive education was
developed for the State Department of Education in Florida (Organization
and Operation of Distributive Education Programs for Adults, 1966). This
guide states that the needs, interests, and abilities of the class should form
the basis for developing the curriculum. The instructor should determine
what the student must know and then formulate the secondary objectives.
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Another stuidz..v.as written particularly to assist instructors in Manpower
Development Training programs (McDonough, 1960 in building the
course of study. Four steps are delineated: first, analysis of trade and jobs
second. course outline third, instruction sheets; and, fourth, lesson plans.
The purposes of the course analysis arc identified as: breaking up course
content into lame blocks, breaking each block into units, and then organizing
the units into usable. practical teaching sequence applying psychological
laws zf learning. Flow charts and instructional sheets are illustrated.

7-2,p-k-z! t.tf:a sent,c of °nicks developed for the U.S. Office of Education
is the public ition Electronic Data Processing in .Engmeering, Stilzwcc. cnd
Busirexr (1965), designed to provide suggested techniques for determining
courses of stud:, it vocational and technical education programs. This
publication indicatv; ho t% job analysis and job relationship techniques r_an
be used to facilitate the planning of training prog;ams. It stress the fact
that before technical curriculums can be extablished, the in:in-Una! occupa-
tions for which training is needed should be identified. Then it describes
the second step as the analysis of each of thr. jobs an4 the preparation of
brief job descriptions covering the typical work activities, functions, and per-
formance requirenrerit, for each occupation. The author continues by stating
that occupations shoulai then be arranged. in homogeneous groups or
clusters, and the kind a ?id amount of basic and applied science, mathematics,
and technical know-how required to pre --ire workers to perform the duties
of each job should be specified. Training curriculums which grow out of
such analyses and groupings are commonly called "cluster basal" curricu-
lums.

A very helpful guide was developed by the U.S. Naval Training Device
Center (Chenzoff, and Folley, 1965) for training in situation analysis. Three
phases of Training Situation Analysis (T.SA) are described: systems famil-
iarizalion, task analysis method, and training analysis procedure. Systems
familiarization provides an orientation to the training problem, the system
structure and flow, and the equipment. Task analysis method produces a set
of task descriptions containing the information necessary for making
training device decisions. Training analysis proc-edure produces a ranking of
tasks based upon the potential benefit to system performance as a result of
training and the cost of that training.

Reports of Workshops
A one-week workshop for state directors. state supervisors, and voca-

tional teacher educators was sponsored by the U.S. Office of Education at
Colorado State University (Larson and Blake, 1969) on occupational anal-
ysis as a basis for curricuiun development. Papers were presented by
twenty-one guest instructors on both fundamental and innovative topics of
occupational analysis. Included in the institute program were such topics as
zoned analysis, content analysis, curriculum planning, the U.S. Employment
Service approach to analysis, the cluster concept, the "PERT' process, and
curriculum development for the disadvantaged.
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Another workshop conducted at Michigan State University focused on
the development of instructional materials for food-service occupations
(Hollandswortn and Barbour, 1966). The objectives of this workshop in-
cluded analyzing food -m=ice occupations, development of instructional
guides. and development of methods suitable for analysis of these occupa-
tions.

Two of the units in the report of a workshop held in Texas (Report
of Second Annual Workshopfor Coordinated Vocational-Academic Educa-
tion, Unit Three, 1968a; Report of Second Annual Workshop for Coordi-
nated Vocginnal-Acaden2ic Education, Unit Six, 1968b) provide practical
information on the applications of analysis for vocational education. In
Unit Three the evolution of instructional material is outlined. The report
identifies this evolution as beginning with trade analysis and progressing
through the development of the course outline, instructional materials, and
terminating with the completion of the progress record. Unit Six provides a
very helpful glossary of terms such as, analysis, job analysis, trade analysis.
block, job. and task.

Papers
Among the several papers available on the subject of job and task

analysis, two have been selected for inclusion in this section to illustrate the
nature of content available. One paper (Martin and others, 1963) duels with
manpower projections of scarcity, quality, and obsolescence and relatesjob
analysis as an important dimension in dealing with these problems. Another
paper (Martin, 1966) points out that job data must be viewed in terms of
the underlying structure of the data and the purpose to be served. In ad-
dition to the applications of analysis for curriculum construction, the paper
emphasizes the need for categorizing job data for counseling and for
decision-making.

Summary
Resource materials are very limited on the subject of analysis for cur-

riculum development. In the main that which has been written reflects
a narrow rather than a broad approach. As a result, the frame -of- reference
is usually directed to a specific vocational service or occupation. Therefore,
individuals seeking understanding of analyses must be willing to accept and
be capable of understanding the techniques as developed by those services
using the approach. Adaptations to all services are not difficult for those
who understand the fundamentals ofanalysis.

SOURCES OF CONTENT INFORMATION

FOR ANALYSIS

Information concerning occupations is derived from two sources, either
primary or secondary. Foi Purposes of this review, primary or original
sources of information are closely related to those actually involved;
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whereas, secondary sources are defined to include textbooks, references,
manuals, and articles in periodicals less closely connected to individuals
directly involved in the occupation. Mail surveys, interviews, and personal
participation of the educator in some form are considered primary
sources ofocctipational information.

One writer (Cav, 1966) explains that there are only three basic referents
possible in the development of distinctive curriculum patterns. These
referents are: man's mtegorized and preserved knowledge, namely, subject
fields; our society, its institutions, and social processes; and the individual
to be educatedhi nature, needs, and developmental patterns. While this
provides a theoretical frame of refererxes, the vocational educator will
secure more assistance from the description of methods of securing current
information and evaluation through surveys, interviews, and the involve-
ment of ativisory committees- as presented in the booklet, Technician Train-
ing Beyond the High School (Emerson, 1962).

An interesting study on the agreement of workers and supervisors (Mad-
den and others, 1964) revealed an overall 90 per cent agreement in terms of
performance or nonperformance of all tasks in the inventory_ The investiga-
tor concluded that since there was no tendency for subordinates to exag-
gerate the nature of their jobs, it is preferable to collect job information

from incumbents.

Mail Surveys
Review of a large number of studies designed to determine content for

building curriculum utilizing an analysis base revealed the use of the mail
survey. Suggested procedures and techniques for conducting such a study
are contained in three publications (Handbook on Employment Security
Job Market Research MethodsArea Skill Survey, 1965; Fact-Finding in
Vocational Education, A Handbook for Conducting Vocational Surveys,
1964; and, Roney, 1962). Also, a study with implications for analysis survey
techniques as related to shortage and retrieval of information was conducted
in California (Harris, 1967).

Several state-wide studies with implications for job and task analysis
have been conducted recently. Careful study by vocational educators or re-
searchers planning state-wide studies of this nature will prove helpful. Rec-
ommended for this purpose are the studies conducted in Ohio and Kentucky
(Shoemaker, 1966; Leslie and Others, 1966). Some insight will be gained by
review of recent innovations in the various states (Innovations and Special
Programs in Vocational Education, 1968).

A position analysis questionnaire study of sixty-eight attributes to 178
elements was recently completed by the Occupational Research Center, Pur-
due University (Mecham and Others, 1969). The investigation was directed
toward the deveioptrie.nt of a procedure for establis'"-g job requirements on
the basis of synthetic or generalized validity. The general approach was to
establish validity of job requirements for any given job on the basis of a
"build-up" of data on the attribute requirements of the individual job
elements (or groups of job elements) gin are part of the job. The position
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analvAs questionnaire (PAQ) is a job analysis instrument that includes 189
jot' elements of a "worker-oriented" nature. These job elements arc of a
cilmck list or rating-scale nature.

A course in basic report writing resulted from a questionnaire study
(Bowen, 1967) conducted in the Yosemite Junior College District of Cali-
fornia. Twenty-one basic skills needed in vocations citedwere identified.

Another study with broad implications for curriculum development in
higher education was recently completed at Northern Illinois University
(Jacobsen and Swanson. 1966).

A very thorough study using a mail-surey approach focused on the ade-
quacy of measurement procedures of mo-year post-high school electronics
technology courses throughout the United States (Foley, 1967). This study
has far-reaching implications foranalvsis as wellas for evaluation.

Four studies relative to the occupations within the Armed Forces
provide excellent informatioa for students of occupational analysis who are
interested in the survey approach (Morsh, 1965; Carr and Silverman, 1966;
Ammerman and Melching, 966; and, Morsh, 1966).

All the services of vocational education have used mail surveys as a
method of securing information for occupational analysis. Some of these
studies are intended mainly to secure fundamental information on the basic
functions performed in the occupation while others are directed at up-
dating existing information relative to the occupation.

Individuals seeking such studies in agricultural education will find help-
ful suggestions, methodology, and findings in five recent studies (Jensen,
1964; Jarett, I967; Loveless, 1967; Rodrigues, 1967; and, Long, 1968).

Six studies reviewed in the field of business and office education used a
written questionnaire (Matulich, 1964; Erickson an Oliverio, 1964;
Woodin. 1966; Wenner, 1966; Wood, 196%; and Perkins and Byrd, 1967).
The study by Perkins and Byrd was extremely well designed with a validated
instrument by a jury ofexperts.

McGraw-Hill Book Company has developed a guide for building survey
instruments to gather information for analysis for curriculum construction
(High School and Adult Prep Program Planning Guide for Distributive
Education, 1969).

!n home economics, two questionnaire studies were reviewed (Rahmlow
and Cavanagh, 1966; and Beavers and Shipley, 1967). Both studies in-
volved data gathering and task analysis involving a cluster of activities in
home economics.

In the field of health education, one study (Dickey, 1965) concentrated on
data covering the duties of licensed practical nurses; whereas, another state-
wide survey (Kinsinger and Ratner, 1966) dealt with ten specific health
technologies. The latter study was completed in five phases using in ad-
dition to the questionnaire a consuming committee. In fact, eleven cur-
riculum study groups were utilized. The outcome was a series of curriculum
guidelines for educational programs to be offered by community colleges
for training health service technicians.
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While reviewed studies in technical education concentrated in two
fields, namely. architectural drafting (Wilson, 196N) and electronics /Mills,
1966; Mills and Rahm low. 1966:and Woode. 19613). the methodoloE} Is suit-
able for all similar studies in technical educati=on. Another study (Murphy
and Wahl, 1967) was mainly to determine the need for all kinds of engineer-
ing technicians in Lake County, Illinois.

Interviews
Data gathering for analysis by the interview method was found to be a

common method, although lcss freauentiv used than the mail survey. Two
state-wide studies (McComas and Willey, 1966; and Survey of Information
on Vocational and Technical Education in the State of Illinois, 1966) em-
ployed the interview minhods.

In a study. The Identification of Common Behavioral Factors as Bases
for Pre-Entry Preparation of Workers for Gainful Employment (Sjogren,
Schroeder. and Sahl 1967), a correlation matrix was used to analyze
eighty-three occupations to identify behaviors common to a number of oc-
cupations. In another study (Arnold, 1965), the comparison was made of the
concepts of management with that of the technical personnel as tc tech-
nical curricular content. The investigator used two sets of instruments; an
interview schedule and a curriculum deck. The curriculum deck consisted
of ninety-nine index cards containing all subjects of course content related
to a technician's job performance. Experimental data, comprising responses
io the curriculum deck, were used in analyses or comparisons of curriculum
, -ecommendations and for the establishment of cores of recommendations.

The interview technique was employed in several studies reviewed in
agricultural education. In one state-wide study (Sims, 1966), two interview
forms were developed with one being used to record information about
specific occupational titles. Another study in this field (Bucknell, 1967)
pointed out the new methods and materials essential for effective agricul-
tural curriculums. Competencies needed by the employees of greenhouse
operators were identified in still another study (Parsons, Byram, and Lind-
strom, 1966). The nature of the work of technicians in agriculture was the
focus of a study in California (Donker, 1963). Agricultural technicians were
categorized into eleven majorareas.

A model for the study of health occupations training pprograms was
developed as part of the Pittsburgh Technical Health Training Institute
Demonstration Project (Kishkunas, 1967). Interviews were conducted with
workers and with lob specialists. The task-rating charts used also included
identification of frequency of performance and the degree of importance of
the task. A core curriculum resulted for the analysis of sixty-one tasks com-
mon to three occupations.

A free-response questionnaire with interview form was developed for a
Florida state-wide study of gainful employment in home economics (Ridley,
1967). One of the purposes of this study was to cluster occupations and to
identify the competencies needed in each cluster of occupations. A random
sample of 10 per cent of the 256 firms listed in the yellow pages of the
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Tallahassee telephone directory was drawn. Similar samples were drawn in
twelve other countries in the slate_

In a study of auto mechanics in Nebraska (Engelbarl, 1968), the inter-
view data colio:ted were transferred to a master table which wls helpful
in showing the competencies needed by workers in each job title.

The interview method was used in several studies in technical education.
O-. of these (Ted, 1966) focused on competencies of the marine biology

phvc7cti tyzeanographic techniciark,, and general biological
trec,,,Jciars. t,ther study employed a stratified two-stage cluster sampling
/-.e.hnIgneto determine the competencks needed for technicians in rural
areas (Phipps and Others, 1964).

A study to provide a descriptive base for the development of post-high-
school programs in distributive education was conducted in Bucks County.
Penrr,.:,Ivania by the interview method (Salisbury, 1966). A ss.,-irmatic
sample of twenty-five employers was drawn as the second step of a four -
stage

Specific knowledge and skills required of persons entering employment
as mechanical draftsmen were sought from fifty-four firms in a recent Nlas-
ter's study (Pilotte. 1965). An average of $3.6 per cent of the respondents
in each kind of drafting indicated that an introductory knowledge of several
draftingspecialties was essential for mechanical draftsmen.

A model study to identify the curriculum content for electro-mechanical
technology (Roney, 1966) used, in addition to interviews, a written question-
naire and a panel of consultants. The procedures turd in the field study
were somewhat unconventional, in that a great deal of the information ob-
tained required subjective value judgments on the part of the principal con-
sultant. The procedure appears to be justifiable since no taxonomy exists
fo- the kind of rigidly structured survey instruments that might normally be
used. The controls rested with the panel of consultants who, in a sense,
served as a jury of ex pens.

Personal interviews of individuals in 100 firms manufacturing or using
photo-optics were made to determine the need for and the nature of cur-
riculum content required for such a program ai the junior-college level
(Cooper, 1964).

Some studies combined the interview method with other data-gathering
techniques. In a study to identify the task and knowledge clusters associated
with the performance of major types of building trades work, both the inter-
view and questionnaire were used (Bakamis and Others, 1966). In a study of
the work of employees in the petrochemical industries (Reach, 1966), the
normative survey technique was first used and than the personal interview
was employed. An ad hoc committee appointed to study today's training re-
quirements for agricultural and welding-technicians at Yba College (Drum,
1965) selected an advisory committee. Later, survey forms were developed,
interviewers were selected, and a pilot study was made. A study of office
work (Perkins, Byrd, and Roley, 1968) used both the interview and question-
naire. The New York State Associate Degree Nursing Project (Kinsinger,
1964) used data from questionnaires, interviews, and college catalogs to
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compare the curriculum empl-..s of sixteen associate degree nursing
programs.

C-ommittees of Vocational Educate=
Two Audits in business and office education resulted in curriculum

guides bzing developed bv a committee of teachers at the 10=1 letel (The
Pre-Technical Project, A Den:onstration Edurativn for re--hitt:dozy.
Business Technolog,y. 11th Year, 19677 and The Pre-Technical Project, .4
Dentonstration in Education for Technology. Business Technology. 12th
Year,1967).

Teachers working with an advisory committee developed a guide for
plannivg a curriculum for an asr,o1.-Lite degree technical education program
in mechanical design technology at the post-high-school levet (Giisdorf
and Others, 1965).

11-..e Council on Dental Education of the American Dental Association
used a group of deans and instructors of dental colleges, instructors of
dental assistant training programs, practicing dentists. and dental assistants
to develop a manual to serve as a guideline for program planning (Organiz-
inga Dental Assistant Training Program, 1%5).

Workshops of home economics teachers, teacher edui_.:nrs. and state
supervisors developed guidelines for the curriculum for a new approach to
teaching of home economics education (Pieretti, 1965).

A committee. of teachers in trade and industrial edrition developed a
workbook for students studying occupational analysis (Study Guide D-2.
Trade and Occupational Analysis. 1968). This guide provides a step-by-
step approach to the analysis process.

A guide for engineering technology was developed by a committee of
teachers in New York City (The Pre-Technical Project, A Denzonstration in
Education for Technology. Engineering Technology, 11th and 12th Year,
1967). This guide was tested in the classrooms and later revised.. The pro-
gram emphasizes a team - teaching approach to interdisciplinary correlation
of subject...1n atter and a laba.Tatory orientation of the curriculum.

Advisory Committees
Several studies emphasized the role of advisory or consulting com-

mittees in data collection for analysis of occupations for constructing of cur-
riculums.

Recommendations of the Industrial Authentication Committee were em-
phasized in a curriculum guide developed in the Curriculum Laboratory of
the Mississippi State Department of Industrial Education (A Guide for Use
in Developing Training Programs in Heavy Equipment Merlzanics,1967).

A study supported by The Rosenberg Foundation of San Francisco
(The Richmond Plan, 1963), illustrated the use of very active study com-
mittees. This study was of a program designed to meet the needs of the
average high-school student by establishing a pre-technical curriculum in
two high schools and in Cogswell Palytechnical College.
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Suggestilrss for developing a data-processing curriculum arc mooned in
a stud} zri.u:pg out of a state-wide conference ard L.Iter reviewed by lor=1
advisory groups (Yehee. 1963).

The rol'e of the advisory committee in occupation education at the
junior-college !eve) is presented is a publicat-bn by the American Associa-
tion of Junior Collez.es (Riendezu, 1957). Three types of advisors com-
mittees were discussed. with the functions of cash relative to cuificalunt
delineated.

The New Yoe: Slate Education Department (Cushman, 1965) developed
a handbook to assist educational personnel in making the most effective
use of agricultural advisory boards in the orranintion and develorment of
local vocational agriculture p rostra Plc

Other Primary Sources
Innovative investigators have developed other methods of identifying

content for the specialty ofvocational and, or teduriati curriculums_ Further
stud% of these methods sht,uld prove fruitful to individuals seeking to apply
creative reasoning to date.- gathering processes for analyzing the jobs of
employees for occupationalcurriculum construction.

Job analysts prepared job descriptions after observing the output of
the worker and asking questions about what he did, how and why he did
it, and what skill was involved_ This was part of a project, Effects of Field
and Job Oriented Technical Retraining on Manpower Utilization of the Un-
employed, as reported in a paper presented at the American Vocational As-
sociation Annual Conviction (Wiersteiner, 1968). The analysis technique
used was one structured by the United States Bureau of Employment
Security and used in the preparation of the 1965 Edition of the Dictionary
of Occupational Titles.

A schema for classifying educational objectives in the psychomotor
domain was developed as a result of the project, The Classification of Edu-
cational Objective?, Psychomotor Donz2in (Simpson, 1966). Thu general pro-
cedures included: a comprehensive review of literature, collection and
analysis of behavioral objectives of the dormin, laboratory analysis of tasks
to discover psychomotor activity, and finar!y. conferences with scholars
having specialized knowledge of thedomain.

A modified version of the Q-Sort technique (card sort) was used to
identify the common elements in the curriculum of six technical training
programs (Schilland Arnold. 1965).

Fifteen certified secondary school counselors actually participated in an
on-the-job investigation of three selected industries in Montana, namely,
mining, lumbering, and construction, to secure personal knowledge of work
involved for purpose of analysis (Corman, 1966). Each kept daily field
diaries of observations, experiences. and conversation., and in addition, con-
ducted case studies, where possible.

Synthesis, summarization, and interpretation of the studies completed
by twenty-six states on agricultural occupations prov;ded the basis for deter-
mining extensions and adjustments in curricular patterns in this field (Tay-
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tor, 1M). This project represented a national effort to modify curricular
offerings by determining the aljzsttnents and extensions nev..le in high
school and post-high school curricular patterns of vocational exit...cation in
agriculture to more ale/lively provide preparaor.; training seeds in off-
farm agricultural occupations a task force was used to conduct
a nationwide search to identify personnel, visit and evaluate sue-
ce<..bfu! pm-grams, and analyze and develop necessary materials.. Later, a
national advisory committee met to give dirc.ction to the development of the
educational programs. This vas followed by a national conference and
area meetings to ktzus on responsibilities and activities and to determine
needs for =inflating prograins at the local level.

Deriving curriculum from the study of pilot progranib 17.2 4: used in agii
cultural edueation cu rriailum research in Illinois (Phipps, 1965). This re-
sult e.d from recommendations of the committee for initiation of pilot pro-
jects (Phipps, Hemp, Warmbrod, and Fullei, 1965).

Secondary Sources
Often, curliculums are developed on the strength of analysis or research

conducted by others. In this review, this is considered deriving curriculum
content from secondary sources. Some studies using this approach are
described in this section. In many eases authors of curriculum materials
failed to indicate either sources or methods of arriving at content for the
occupational specialty_ As the methodology of analysis hecorn better
understood by more curriculum builders, it is hoped that not only will
sources of content be identified by tests of validation but also, that perfor-
mance goals will be established.

In a doctoral dissertation (Stern, 1964), data secured by analysis of
a textbook survey sent to administrative office 184 schools and colleges
with programs in business administration or industrial engineering. The six
most frequently used textbooks were selected for analysis in terms of
agreeing with predetermined functions of industry. In addition, an opinion-
naire was used to solicit reactions from professional management consul-
tants specializing in thearea of manufacttsing.

A synthesis of entry requirements for office jobs for high school stu-
dents was reviewed by fifty-threr representatives from government, bus-
iness, and industry participating in three conferences to discuss oppor-
tunities in office occupations (Selected Entr_v Office Jobs for the High
School Student, Report of Conferences with Government, Business and In-
dustry; 1965).

Descriptive focus of the content of the business curriculum is provided
in relation to the general curriculum and certain fields of specialty in bus-
iness in a helpful analysis by South-Western Publishing Company (Watson,
196().

Secondary sources were effectively utilized in a guide for teachers of
home economics (Colorado Program Planning Gnide for Home Economics
EducationSecondary, Adult and Occupations, 1967).
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A committee of 1172 American Society for Education pro-
duced from secondary sources a manual of educational standards for engi-
neering technology-education (McGraw, 1962).

A model of t'ert;r4lIv integra!ed occupaticn curriculum ..vas developed
from st contian, to :it mnLite the study of occupational education cur-
riculums ( 4 Ve.triicagy Integrated Occupational Currkulun: for Schools in
3fichigrari, 1968). Tie model deals with occupational curriculum from the
elementary level throuL,,,h adult eduattion.

Set.c2flary sourc vv ere highly significant in development of a manual
dmigneti to assist isi building curriculum in the Job Corps (A end R Report
Number 12, 1968).

A summary ',f the state-of-the-arts in the Jevelonment of training pro-
grams was produced by the Hun= Resources Research Office (Smith,
1966). In addizon to summarizing the siatc-of-ihe-arts, it also provided
general guidelines for the des:iw of instructional systems. The approach is
based on a survey of the available literature and draws particularly on
HarriRRO experience in rearch studies on training. The major sections of
the report deal with the instructional system as a concept, the research
evidence bnii ins.; on the major system functions, and methods for designing
and evaluating the system in terms ofcost and effectiveriess.

Summary
The literature reflects the use in analysis of both primary and secondary

sources. Primary sources use first-hand information gained from those
actually doing the job_ observing the job, interviewing the worker, or
through such methods as mail questionnaires directed to the employee or
other individuals of similar kacwiedge. Secondary sources use the findings
of others through such documents as reports, textbooks, manuals, and

Broad variation exists in the refinement applied by various individuals
to data-gathering, data analysis, and translation of findings into curriculums.
Some individuals, institutions, and vocational services have advanced the
process ofanalysis to a much greaterdegree than others.

TYPES AND TECHNIQUES OF ANALYSIS

The literature, including the reports of research projects, supports the
contention that there are two main types of occupational analysis for cur-
riculum development job analysis and task analysis. The ultimate purpose
of both types is the same; the generation of occupational curriculums
geared to the needs of students s-) that entry-level requirements of employ-
ment positions will be satisfied_ The sources of information are the same
for either type of analysis. The iLifferences lie in the definition of the terms
and the interpretation of the size of the unit used.

A number of techniques have been utilized in securing, analyzing, and
converting the data into curriculum content. These variations are evident
in the techniques used to identify the substantive content and the sources
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of information selected_ The occupational analyst is in many uays in a
position sanilar t' the historian. ire hislorkins use., in the main. secondary
sources and freoaantiv make little effort to validate the scurrces used aainst
the primary, sources. This is also title of many who develop curriculums for
omnpational programs. Tlif reviewer found many 1--...chniqu
used to identify carricular content, often without any plans for validating
the inrorrnation. -The variations of techniques range from e.v.ticruelv simple
in-mu-dupes to complex models of integrated systems involving massive re-
search efforts. The techniques range from very crude tools of research to
highly refined, inteerated. and synchronized systems..

Occupational Analysis
Recently the term occupational analysis has become more frequently

used in the literature of research.. Job analysis and task analysis arc, boa-
referred to much more frequently. While the reclauques involved

in occupational analysis arc similar to those :If job or task analysis. the
scope of the resmrich problem is much greater. Occupational analysis
(Borow, 1964) has been described as the application of a systematic method
of obtaining information focused on occupations and industries as well as
on jobs. tasks, and positions. Occupational analysis focuses on occupations
duties, requirements. and environments_ Four kinds of occupational infor-
mation arc secured and classified as follc.xs:

1. Industrial classification. The Standard Industrial Classification has
79 m ajor groups, 9 majordivision, and 1.500 industries.
Socioeconomic classifications. These classifications usually p!ace the
professional groups at the top w;th the laborers at the bottom.

3_ Job content classification. The Dictionary ofOccupational Titles or
the Bureau of the Census classia groups ofoccupations together_

4. Worker characteristics classifications_ There are two approaches
used under this classification. The first is a measure of the char-
acteristics of workers presently employed_ The second is 1:Fed to
estimate from job information the characteristics required for the
job.

The U.S. Employment Se Bice 1ms developed a system of worker traits
analysis (Selected Characteristics of Occupations by Worker Traits and
Physical Strength, 1968). Scales. such as the Minnesota Occupational Rating
Scales, are available for estimating from job information the characteristics
needed by the individuals seeking entry-level positions.

While curriculum materials may use all of the above classifications as re-
lated to occupational analysis, the .wrrent emphasis is still directed more
toward job analysis or task analysis with the focus on a single or relatively
small cluster ofoccupations or payroll jobs.

Job Analysis
Job analysis is the collection and interpretation of information about the

work performed. It is an essential part in developing effective programs in
vocational education or job training. Job analysis is needed to describe the
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job toward which training is dir.xted and to determine the eft-cc:it-era's.-
of training as reflected ire job perfomrance. The extensile use efjob analysis
for developing revising training curriculums, establishing :mining
standard. or yalidating course content is temlly beginning
iNiorsh, 19631.

Any kind of work that is worthy zard is coniplicated enough to make
instruction necessary should be analyzed into its elements before attempting
to teach it. This is speciatiy frac where quality ins-suction is desired
(Fr.,k;und, 1956).

The most frawent use of job analysis in currienin.m del-ecr,mc,ji u io
obtain iitfutt:mition as the basis for decisions on content for the curriculum.
AP.:Aysis is a technique of making an inventory of art the learning activities
associated with a specific instructional area (Giftchino and Gallington.
1967).

Allen identified the job cs the basis of analysis; whereas. Selvidge con-
sidered the operation as the basis for analysis (Friese. 1958). Today, some
follow the concept of Allen while others adhere to the thinking of Selvidee.
Really the difference lies in the size of the basic unit into which the content
is being divided.. The operation is a basic element ofa job or an action. It
may be used singly or in combination with other operaions to constitute a
series of operations making up the work J f an individuaL An operation may
be either mental or manual (A Unit of Instruction, !lo to Organize It and
How to Teach It, 1962). The job is composed of two or more operations. The
operation and the job Loth constitute the foundation for this kind of analysis.
Each operation involves several steps which must be taught to a learner
(Allen, 1919).

The operation is a unit of work in a job that involves making, servicing,
or repairing. Operations zal:iolve such activities as depicting. forming,
shaping. and assembling (Fryklund, 1956).

Two kinds of information are incorporated into the curriculum as a re-
sult 1J f such analysis. These involve either doing (mental or manual) ac-
tivities or knowing (related information) activities. The organization of the
materials identified may vary. A common practice is to divide the occupation
into large blocks and subdivide the blocks into units.

The services of the Armed Forces have contributed much to the literature
of job analysis. A summary of the approaches used has been described by a
group of researchers (Morsh, Madden. and Christal. 1961). As a result of an
intensive research program during the last few years, the United States Air
Force has developed and applied a novel prociAure for collecting, organiz-
ing, analyz.na, and reporting comprehensive job information (Morsh, 1964).
Included in this approach is a hierarchial grouping computer program for
treating identified data.

Perhaps the most spectacular analyses have been made in regard to
space travel. A high degree of sophistication is used to determine the work to
be performed by one or more astronauts and the specific order in which the
work is to be done. Because of the physical stress involved, considerable at-
tention must be given to the psychologeal factors in these analyses. Since
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the information must be preparal before a flignt simulated conditions of
flight :-:;c set *is) and studied prior In the -actual performance. Subsequently,
this forms the basis4^er training (Porow. 1964).

One ofa series of publications by the U.S. Office of Education (Peterson.
1964b), indicates tam job analysis and job relationship techniques can be
used effectively in baf -uing training programs.

The use for analytical purposes of the personal interview coapied with
the critical incident txanique. the job analysis check list, and 0;41. personal
data form arc explained in a study entitled A Study of the Critical Require-
mentsfor Directors in Educational Television Stations (Adkins, 1967).

The job analysis approai has been utilized effectively in building may
curri-alum guides. Examples of these guides in various fields are: auto-
motive mechanics (rocational Autoniotive Mechanics, 1968; Instructional
Analysis' of the Amon:alive Mechanic Occupation, 1967); carpentry (A Basic
Plan for the Organizafion and Management of Instruction hi Vocational
Carpentry, 1967); cosmetology (Instructional Analysis of the Cosmetology
Occupation, 1968); tool ar.d die (A Basic Plan for the Organization and
Management of Instruction in Vocational Tool and Die, 1967).

The relationship of job analysis to job evaluation is established in a
training manual by the U.S. Office of Industrial Resources (Job Evaluation
Operating Procedures, 1960).

While job analysis has different meanings, applications, and implica-
tions, it is a fundamental step in determining curriculum content forvoca-
tional and technical education. In connection with such analysis much con-
fusiGn has resulted in the use interchangeably of such terms as "job",
"positioir, "task", and "duty". Review of a large number of studies in-
dicates a great deal of overlapping iq application of terms. hi fact, it seems
that it would be extremely helpful to simply identify these terms with the
size of the increment of work performed on payroll jobs or positions. Later,
these elements must be translated into essential, teachable content.

Task Analysis
An excellent job of characterizing task analysis has been done in a book

i-ntitied, Guidelines for Training Situation Analysis (Chenzoff, 1965). Task
analysis is a method or a process by which a task is examined and its char-
acteristics, in teTIP-Sofceriain attributes, are identified.

According to another author the task is the basic organizational and
training unit for all activities at sub-managerial level (Welch, 1968). Another
writer points out that task analysis has the objective of identifying the tasks
invoved in the system being studied, and of obtaining whatever information
is required about those tasks for completion of the 'raining situation
analysis (Folley, 1964b).

A task has been defined as the collection of activities that are: performed
by one person, bounded by two events, directed toward achieving a single
objective or output, and describable by means of the method set forth so that
the resulting task description conveys enough information about the task to
permit the necessary training decisions to be made (Chenzoff, 1965).
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A task analysis determines the knowledge and skill requirements of the
job. A systematic study of the behavioral requirements of the tasks is needed
to determine the knowledge and skill content ()frac!: task (Butler, 1967).

The operation, the standard method for performing it and the technical
information required. may be detailed precisely in a task brtakdowa. This
becomes the basic instructional guide, with the operation as the basic in-
structional unit Meld-1.1968).

A task description is usually developed in three stages. Fist, the duties
of each job are outlined; second, the tasks for each of the duties are listed;
and third, the task analysis identities standards of performance (Butler,
1967).

A task description is a list of job activities; whereas, a task analysis is
the determination, of the knowledge and skill requirements of the job. There-
fore, basic to task analysis is the identification of the kinds of performance
capabilities demanded by the tasks. Each task must be analyzed to deter-
min the basis for all decisions. The selection of appropriate objectives,
content, sequence, method, media, and evaluative criteria depends on the
corrent identification of the capabilities needed to perform the tasks (In-
structional Systems Developnzent Manual. 1968).

The Aerospace Medical Research Laboratories, in a recent publication,
describes the development and evaluation of a Learner-Centered Instruc-
tion (LC1) program based or task analysis (Valverde, 1968). This report
emphasizes that task analysis is a technique of analysis which can be a
powerful tool in predicting jr.3, behaviors that can be converted to relevant
training objectives. LCI criteion development consists of the preparation of
job behavioral description and the development of the job proficiency test.
This is then followed by the development of the course and the evaluation
of performance based on job-training standards. The sequence of steps in
behavioral job analysis under the LCI approach is described as including the
identification of tasks, the determining of the groupings of the task activities,
and the describing of the behavioral details (Pieper, Folley, and Valverde,
1968). This study further explains the describing of behavioral details as
consisting of: determining the procedure to be followed, continuous
perceptuai-motoractivity, monitoring, communicating, and decision making
and problem solving.

Task analysis is an essential step of the plan of analysis as developed and
used by the Navy. This method is designated as the Systematic Approach
to Multidimensional Occupational Analysis (SAMOA). A writer (Silverman,
1965a) describes the instruments for data gathering as consisting of a scale
for rating the functional complexity of tasks involving the operation of
equipment and machinery and a scale for rating the functional complexity of
maintenance tasks. Each of the scales defines a series of levels of com-
plexity in terms of the kinds of activities and processes involved. The bul-
letin contains illustrations of the task lists and other analysis forms. In
another report (Carr and Silverman, 1966), the three major steps of the
SAMOA system are described. The first step is the development and ad-
ministration of comprehensive task lists and related data-gathering forms.
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The second step is the computerized anlaysis of the data on tasks and task
patterns. The third major step is a set of corn.,mter;zed procedures for
stratifying and grouping clusters on the basis of signifimnt variables within
three fundamental dimensions of the work situation; namely, technical,
organizational, and communicational_

Another study (Smith, 1965) compared the differences as well as the
common elements of various approaches to task analysis. The study was
concerned with the examination of the theoretical or empirical foiandation
and the determination of which features were included by some but ex-
cluded by others_ Behavioral analysis and basic task taxonomy were two im-
portant parts of this research projecL

Another research effort (Silverman, 1967) directed toward the recent
developments in techniques of task analysis recommended that a task tax-
onomy be developed_ Such a taxonomy would indicate the inherent simi-
larities between tasks. independent of their enviroaanent and pave the way
for improvements in training_ This study pointed out thzt problems of task
classification can be approached more systematically through methods of
numerical taxonomy than through traditional techniques. In recent years,
human factor analysts and training psychologists have called fora taxonomy
of tasks to provide a breakthrough in the state-of-the-art. They contend
that, currently, techniques of task analysis require that every task be per-
formed in a system or every job be treated as a unique entity or aspect
of the work. As a result, task analysis. of even -)ne job, can involve the
study ofan enormous number of tasks and their elements.

In training personnel, the development of a curriculum based on such
complex and extended task analyses becomes rather difficult. As a result,
it has been proposed that research be performed to systematically classify
tasks in terms of criteria which include generalized variables, character-
istics, and attributes inherent in the task without considering the task in a
particular setting. This approach is built on the assumption that by class-
ifying the behaviors required in performing a task and training personnel
in the basic abilities implied by these behaviors, the curriculums may be
made realistic in terms of task demands. Also, a task analysis base(' on
selected categories or dimensions of task behavior provides a breakthrough
by eliminating the necessity for repeatedly developing and analyzing lone,
detailed task lists or inventories. A set of such categories of task behavior
has been called a taxonorry. A taxonomy involves the systematic differentia-
tion, ordering, relating, and naming of type groups within a subject field.

Another investigator (Folley, 1964a) concluded that no set of sitggcstians
or rules can reduce task analysis to a simple, routine job. He said that the
description of human behavior is too complex and the number and variety
of tasks are too great to permit reduction of task analysis to a simple
routine. He did, however, in the book Guidelines for Task Analysis reduce
and simplify to a degree the procedure in making task analysis.

Task analysis was identified as an important part of the planning of
programs for the Job Corps (A and R Report Number 12, 1968). The ap-
proach was to divide the overall goals into small steps or milestones. An
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approach to milestoning was the conducting cf a task analysis of specific
jeos.

A :cry helpful publication (Chenzolr, 1964) reviewed the literature on
task-analysis meth odology as it related to deriving training requirements.

Task analysis has been identified as the approach used in determining
content for vocational and teclailical education in several studies and
developed curriculum materials. A study (Drake, 1968) of the vocational
training needs of persons entering employment in off-farm agricultural oc-
cupations in New York state employed the concepts of task analysis. The
application of individual subtask-incremental time level was utilize in a re-
cent study in the aviation field (Development of Criteria and Methods for
Evaluating Trainer Aircraft Effectiveness, 1967). Development of a com-
petency pattern for the job of the teacher-coordinator in distributive edu-
cation mas based on task analysis (Crawford, 1967). This study employed
a variation of Q-methodology to determine the basic beliefs concerning all
phases of the distributive education program. This was followed by in-depth
group interviews and evaluation by selected distributive education teacher
educators.

Several studies were reported in home economics. A team of home
economists and day-care center employees and supervisors conceptualized
and field tested a survey instrument to obtain up-to-date facts about major
types and combinations of tasks performed by child-care workers (Rahmlow
and Cavanagh, 1966). A ranking of major tasks in non-professional child-
care occupations was contained in another report (Rahmlow and Kiehn,
1967). Two studies in food service were made at the University of Missouri.
In one of these (Welch, 1966), the industrial-training procedures were com-
pared with the procedures of the food-service industries using a task analysis
approach. The questions of what, why, how, when, who, and where were
obvious in the study. In the research project, A Task Unit Conceptfor On-
The-Job Training in Food Service (Welch, 1968), the steps essential to task
analysis were documented. These included identification, descripion,
analysis, and development ofthe training program.

The functional applications of task analysis are outlined in a Florida
State Department of Education bulletin (Guidelines for the Training of
Nurse Aides, 1968). Emphasis is placed on organizing the tasks into a
purposeful sequence or pattern in accordance with sound educational con-
cepts to develop the course ofstudy.

A variety of techniques and procedures has been used in the research
reviewed. While considerable variation exists, common procedures include
identification, inventory, classification, and, in some cases, validation.
Several different models have been developed and reflected in this review_

Identification of Content
Basic to the total process of analysis is the identification of content.

Without accurate identification of content, analysis is meaningless. Often,
increased attention needs to be given to identifying of current practices,
methods, skills, and knowledges which apply to the job. A number of various
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approaches may be Psed to identify content_ The completeness and impor-
tance of identifying substantive content is a significant clement in the
validity ofanalysis, and. consequent", ofthe tom 1 educa ti ona 1 program.

As the result of an intensive research program during the past few
years the United States Air i:orce has developed and applied an improved
method of coilecting, organizing, analyzing, and reporting comprehensive
job information. The procedure combines features of the check-list method
with those of the open-ended questionnaire and the observation interview
into a single integrated procedure (Morsh, 1964).

Identification of behaviors common to a number of occupations was the
intent of a well-designed study in this field (Sjozren, 1967). This study used
an instrument specifically developed for the purpose. The instrument was
pilot tested in thirty interviews, revised. and testes again with another
group of thirty interviews. The reliability, determined on the basis of cor-
relations, assured the researchers That the instrument was ready for the
main data-gathering effort of the project_ The data of the project were col-
lected by interviewing job incumbents.

Occupational fields have not defined adequately the human tasks re-
quired in their particular field according to another investigator (Martin,
1965).

Identification of worker-oriented job variables was the purpose of a
significant study by two psychologists (Gordon and McCormick, 1963). A
worker-oriented variable is defined as one which describes an activity in
terms of what actions the worker is performing without reference to the job
or product involved. The first stage of the study dealt with the development
of an appropriate format to measure worker-oriented variables. These vari-
ables were developed from a review of the literature and then translated into
check-list items_ An initial reliability study was conducted with the check list
(which was then tided The Worker A:tivitr Profile) and items were re-
vised, where needed. The final application of The Worker Activity Profile
was made with a sample of 400 jobs representative of the percentages of
jobs in the major occupational areas of The Dictionary of Occupational
Tides. A reliability analysis was also conducted with a subsample of 100
jobs.

Many studies reflect the more traditional approach to the identification
of content. An extensive study (Allen and Others, 1968), focused identify-
ing the duties and responsibilities for each rank within the firemar s occupa-
tion. Another study (Ertel, 1966) sought to identify the major task:; per-
formed in retailing occupations. A national survey was undertaken to inves-
tigate the technical knowledge and manipulPtive skills of aviation mechan-
ics, as required by the aviation industry, to identify the core curriculum for
training aviation mechanics, and to identify the scope of training offered by
the industry (Allen and Others, 1966).

Identification of current practices. as reported by former students, was
the approach taken in a large-scale study of the former students of ap-
proximately forty selected institutions (Armstrong and Witne3, 1966). The
instrument for this follow-up study was carefully tested prior to use.
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The primary purpose of a sit:ay invohinst management (.4 Sturdy (if
Recommendations for Technical Elucalrin Curficula. 1965) :las to :fate
managernem personnel and techricizas identify cores of subject matter
related to technician job performance ail to differentiate between their
judgments. A ninety-nine curriculum deck, representina most subject matter
areas corsidered of possible value as preparation for any one of the various
technical occupations. uas used to identify related, somewhat related. or
unrelated activities. Interviews provided data on the age of respondent.
educational background. job history, manufacturing classification of the
employing firm. and management-technician workingrelationship.

The functions approach was used to determine content for a training
program for agricultural business and industry (Clark. and Mmders. 1968).
The functions approach was suggested as a framework for identifying of
curriculum content some years ago at Michigan State Unitzrsity. The ap-
proach was geared to identifying the functions of the industry such as proc-
essing. transporting, purchasing, selling, and accounting_ Next, the ac-
tivities necessary to accomplish the functions were determined. These, in
turn, were used as a basis for identifying the competencies needed by the
individuals who arc expected to perform the activities.

Identification of curriculum content needing modification was one of the
goals of a study of the educational and occupational experiences of grad-
uates from the Pocatello and Idaho Falls high schools over a ten-year
period (Fifield and Watson, 1967).

The procedure for curriculum development in technical education having
as the initial step the identification of content of the occupation, is con-
tained in a series of guides developed with the support of the U.S. Office of
Education. Representative guides of this series are identified with chemical
and metallurgical technologies (Peterson, 1962a), electronic data pro-
cessing (Peterson, 1963). civil and highway technology (Peterson, 1964a),

electrical and electronics technology (Peterson, 1964b), and mechanical
technology (Peterson, 1962b).

Another U.S. Office of Education publication, typical of another spon-
sor-id series in many technical fields, provides assistance for determining
content in courses of study in vocational education (Mechanical Drafting
and Design Technology, 1964).

The hypotheses that major tasks performed by food service workers re-
quired clusters of similar knowledges and competencies were supported in
a recent survey which identified clusters of knowledges and competencies
in this field tRahmlow. 1967).

The job-requirement list was used by Abbott Laboratories (Rantala,
196!) in the appraisal of training need analysis. The assumption wab made
that every trade or industrial occupation has certain broad principal areas
of knowledge. skill and/or work assignment. These constituted the basis for
the content the job requirement list. This list can be used to identify
processes, work responsibility, skill, and knowledge as well as other related
information. The method of developing the job-requirement:: list is only a
means to create a system or framework for the trade analysis. The important
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consideration is that the items of the job-requirement list lend themselves
ssabdivision into the items a skill and know ledge. Tne treinina seed n.nni-

ysis :its all skills and knowledge required of a competent tvorker perform-
ing in earmslisieims

A Worker Arfitary Priofile (McCormick. 19641 is another um, of Identify-
inejob iasks performed. The purpose of the profile is also to pro-tide a con-
tinuum to indicate the decree of individual imolvement .,pith gee items listed
on the p.--ofile. The E%.-arker .4ctivity Profile was used to establish din izetie
validity of predictors cf iob success. for job evaluation. and for operaLonal
job analysis to es:a Wish joh requirements.

inventory
A few studies alluded to the procedure of building an invento =ry

identified skills ana know:edces needed in the occupation. In a sudy at
Lackiand Air Force Base the revised method of job analysis. inclueina re-
search. centered around the use of the task inventory (Morsh, Madden and
Chrism!. 196!). Considerable attention was given to internal consistency and
test-retest reliability. This study cited the experiences of several other invi.s-
tigators on measures of reliability. A later study by the same research
(Morsh, 1965) resulted in improvements in inventory content and format and
also in refined administrative procedures for each successive survey. In this
study, a computerized hierarchical grouping proccdvre was applied to the
time-spect data to identify and describe job types.

Another study which demonstrated in detail using miniature examples
began with a small-job inventory ( Archer. 1966).

!a the Procedural Guide for Conducting Occupational Surveys in the
United States Air Fence (Nlorsh and Archer, 1967) various types of job in-
ventories are mentioned. References arc made to an officer-job inventory,
and airman-job inventory, and similar groups_

The task inventory is described in detail in a publication, Courses De-
sign and Redesign Manual for Job Training Courses (Rundquist, 1967) by
the U.S. Navy. This rnanuai identifies the task inventory as a list of tasks
performed on-the-job or duty assignment toward which the training is
directed. Those tasks are often referred to as behaviors because they become
the behavioral elements of the end-of-course objectives. The critical points
in developing a task inventory are the task statements which must be ac-
curate. complete, unambiguous, and nonoverlapping.

The inventory is referred to in another publication (Morsh, Madden and
Christal, 1961) of the United States Air Force. In describing this approach.
reference is also made to the methods of the other Armed Forces. The Air
Force method uses the group - interview and the technical-conference meth-
ods merged into a single integrated procedure. Using information derived
from job descriptions, job training standards, and other available sources, a
personnel officer or his designated assistant constructs a preliminary duty
and task inventory according to a standardized format. At least two tech-
nical advisors assist in this initial construction in order to make the inventors?
as complete as possible and to insure proper technical terminology. The ten-
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tative iaientory is then cent ont to five or 17:tire it Force bases. Here
technlool odt-isors tte intentor! i Linz deletion-, or red-
ditions to July or task stolen-41ns. The annotated inlentoties are then re-
torned <t_ ird. and used as the 'oasis ger 07.e c'evelopment of the final
form for the fun-scale suncy. The revised task foie ter' c then reprodixed
aod sent to selected lea sm where it is coirp!.eted and kite( rewired for
anoly.ds. Determinatic-oi of both rel;ai7i27- and talitlity is incl uded in vali-
datior, the instrument_

studies use an intrentory technique T.% ithort referring to it .1s such..
The construction of a taxonomy in a vocatior.al field represents e different
kind of inventory-concept. Good ii3ustrations c.f this approech :are found in
The Ms:Fiat-a:ion of Echwarivnal Ohjecdres. PSyk-Zillnartir 1243.132111.11 155.172?--

1.91Tf4 and A Taxan:I.% :it; Office Activities for Busioc.ss rind Office
F.drimii. on t Huffman. 196141.

Classification
A flew invtimtors have discussed the problems of classifyire. their re-

search findings. In a paper dealing with mnnpotser projections of scarcity.
quality. and oosolccence ( Me rain. 1943). a comparison of three approaches
to occupational classification was made. The first approach involved was
the critical-incident technique. In this method. the collection of on-the-job
specifics of behavior were classified as effective oa ineffective performance
in assumed main areas. An effort was mace to determine how these were
different from others in the same group_ ihe functional job analysis
method classified as worker function:. the collection of on-the-jeb specifics
of behavior.. The purpose was to answer the question: "What does the
worker do that differentiates his actioities from others in other groups?' A
third method of classification was the functional criterion analysis approach_
In this method the collection of on-the-job isehavior specifics were classified
in terms of worker functions and content areas_ This attempted to answer
the (meg:Gib: -What does the worker do that differentiates his activities
from others in other groups? What k inds ofknowled gesa re different?"

In other paper. the same author (Martin. 1965a) explained the use of the
methods of job classification in a study of personnel in the field of in-
structional media_ In the research report (Martin. 1965b) an explanation is
given of the combination of the combination of the techniques of Func-
tional job Analysis, hereinafter referred to as FJA. and Critical Incident
Techniqoe, identified hereafter as CIT. quantitative indicators for grouping
media jobs into four major areas and qualitative dimensions for classifying
educational implications of the different performance categories derived. A
computer-based mulitvariate statical analyzer system was adapted for find-
ing the relevant occupational groups and relevant variables. Additional
insight on factor analysis of items of job satisfaction using the FJA ap-
proach is provide in another publication (Martin, 1965c).

The description of a statistical technique (Silverman. 1965b) devised to
classify work-tasks by their level of complexity is contained in a bulletin by
the United States Naval Personnel Research Activity. Although this report



intend-cd psinzeirib, for perscnne3 ccrAncrinz resmrch in the area cf c-c-
eenpatiorfal and ernr,...e.-;:izational annlysis, it may tv .if inlertesr to those ta:n-cerned with the tzenerri: prohehrt, taith idevtifizat:;,rtar.d classification. 11;e Ma i5 concept applied tgte ft.-caret Li ;lei;
SYSIernatiC Apprt=di to Multitlimensit4.: nal Occupariorzl Arla:y5isf.SAMOM.

The Furctionel Job Amlysis rretharl i' explairend Li a ifzip.i421
Szierrisors and PerfiviratEre flprnoi:d-71 bwrin7;eni (1--Me. F4614. EIS per-
fonT.ance-appraisal irerument providine stmles things. datapeop:e and core (adaptive, ehavior is appliable to a 'Aide ranne 41c-m:12f:ors a deraonstrated tn.- the author. re .mree author :5 .tm
fished dissertation (153:e. 19f..20 c%eniainer.1 the use or the FJAsystem to estimate the amount of nine aptitudes required for aver-ant
st-ecesthal performance m of ziality-five ;ohs and to predict terthree. lion:. or five aptimees that would sizzle: leant (Cr seleztion. Tirestud) provides evidence of the efulne of the Functional Job Analysisratioreile as a ramns f;.1r arritine lit synthetic validity, that is. predi-ctime
empirical vniiditles.

The li-dings of an interring study (Levin and 1:42.rtin. 1963) irdicated
ail at the etiierri setscf..11 ir the functional classification of ocmpations crud
be Ghia 'fried ILT01.141 112e clustering of FJA variables n the :1' bility to maxi-
mally spread job incumbents. The multidimensional performance space ob-tained by these techniques provides a tray of viewing the changes takingplace in jobs.

A study (Fine. 1963a) detronstrated the use of FJA technique in con-
junction with Critical Incident Technique. Behavioral Styles Self Repore.
and satisfaction Questionnaire in developing comprehensive informationabout jobs and incumbents for curriculum purposes. The FJA and Be-
batiorai Styles Self Repofts provide the analvtiml dimensions cf jobs and
workers nertimnt to each other. The Critical Incident Technique and Satis-
faction Questionnaire provide dynamic interpretation of information ofworker to overall job demands and information for a performance
criterion With this information as a h...se, the content for deveiopment if
trainineprogramr is expedited.

The intermeshi4,g of human capabilities with system performance re-
tit:ireint./45 is discussed in another paper (Fine. I965b). It illustrates thettse of worker functions as a basis for research and suf....tests a eoneeptual
model bra functional approach to a behavioral and task taxonomY applied
tc marifes: skills.

FJA tv,s own as i means for measuring changc in edumtional and
:rainy'. requirements for jobs e'periencing the ::n2act of automation
(Fine. j964a) Varying functicnal patterns were equated with varying odu-e2tional and training levels and validated by on-the-spot interviews with
maingement and workers in three indttstries. The investigator (Fine,
1964b) described the impact of three types of aute.!mted equipment upon
human mental a nd physical requirements.

FJA e.as used to :Dr.:as= differential impact on job structure by the
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introduction of at70.-/rmicti equipa. in Pao procluctizn and one eit-ce sitz-
ation trine. 1965a),

-scrAisat :rove inf4.)rination Fun:lion-al Joie Analysis
1.rprozch 'Ain find an ainlolte.,1 Fibliography (Fine. helrful. I:JA is
an mtgs.:in--2h i.91" ocaipaL4,aisal ciarliamtil resrarch cr,-1 ;:cted by she
United Sties Et:ploy:mem Ser%ice. Creca.arational Analysis

agdzr orr.cral direction of Car! J. Hems_ Chief of the Diiision.
and Sidney A. Fine. Director of Rts=rial_

The pAlts of Funai.lr_al Job Arzlysis extend bark to the cork eamied
out tinier the direction of PiTilara Stead and Carroll Shank in the United
Slates Employment Service, starling in 1935_

One of the central classifiration ideas of Functional Job Analysis is
THINGS, DATA. AND PEOPLE, as fundamentals in organizing and ex-
pressing what gets done in jobs and what people brine to them in the
way of capacities and potentialities to get the job dope_ While this concept
is on in FJA. the British had canter used these lime ideas for %oca-
tional counseling_ This same idea was quite thoroughly developed more
than a ea:en:lion 2120 by John Mills, Western Electric Company. incor-
porated. New York.

While the FJA technique is still in its infancy. it has several useful ap-
plications including the analysis of jobs for job design. job evaluation.. cur-
riculu m d evelop n:ent. and perlii rirance criteria.

Modes
Models of great variety have been developed for analyzing of occupa-

tions to derive conten t forcurficulurras.
A typical model for the ccmmunity survey to compile pe.riormanc.e speci

fiLiations fgor murtioccupational classifications is contained in the report from
California given al a tradership seminar (1 irrir::=1 4csoriation of State Di-
rectors of Vocational 1968). In another common model (Perkins
and Byrd, 1966) identificafion and correlation of major tasks of office
workers with major requireznents of the job were established. A simple
model for determining the vocational education needs of a community and
the analysis of data into curriculum is available from the Nebrask:, Re-
search Coordinating Unit (Cromer, 1968).

The Position Analysis Questionnaire (PAQ) constitutes a model for
characterizing various aspects of positions (Position Analyris alestion-
nairs, 1967; Mecham, 1969). This consists of a listing of elements each of
which is descriptive of, infers, or implies some human behavior or activity,
or sonic aspect of the work situation that impinges upon the worker. The
major divisions of the Position Analysis Questionnaire are information in-
put, mediation proces.ses. work output, interpersonal activities, and work
situationand job content.

The jury of experts approach is illustrated by an excellent study to
identify task and knowledge clusters associated with office employee's work
(Perkins and 13yzil. l91,7!. This method was also used in a study to determine
the competencies essential for feed-industry sates personaei (Albracht.
1966).
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The Worker Actility Profile which is a model built upon the use of the
cheek lint is illustrated by a study at PURI= University (Groodon, and
.Mc Cormirh. 19631. This siudy taaS an attempt to identify. measure, and
explorr the dimensions of worker-oriented job variables. Another applica-
tion of The Worker Actir Proffir was made with a Sami:de of 0 0 jobs
representative of the per:xi:Janos- of Jobs in the major occupational areas
of The Dictifinarr of a-curly:rand Tides_ The factor analyses of 119 items
resulted in sonen designated factors: vaned intellectual vs physical ac-
tivities, decision making and communimtiens activities, skilled physical ac-
tivitits hierarchical person-to-person intelaction, man-mchine control ac-
tivities. unnamed. and ple=atit vs unpleasant working coy

Role analysis constitutes another model (Todd and Woodin, 966). Data
collected from twenty-five beginning teachers and their administrators iden-
tified for beginning and experienced teachers differences between role per-
ceptions and professional difficulties.. This approach may be used to select
content forcurriculurn development in vocational education..

Two studies used the textbook survey as a means of determining the ac-
ceptability of the functions of industry for a curriculum framework for in-
dustrial education (Stern, 1964; Jelden. 1960).

Development and utilization of an experimental Oirrieaduin contribute
positively to the variety of significant models for curriculum building. De-
scription of the experimental curriculum for the New Quincy, Massachu-
setts. vocational-techniml school is contained in several reports (Morrison,
1965a; Morrison, 19651x, Morrison, 1965c).

The taxonomy as a model for analysis is reported in research studies
(Huffman, 1968; Simpson, 1966, and Martin, 1966) which should be very
helpful to individuals seeking information on this method. The Taxonomy of
Office Activities far Busin-ss and 0/ice Education provides an orderly and
systematic way of looking at office activities in the operating, interacting,
and managing dimensions. This taxonomy beings with a review of
secondary sources and resulting collection of data; and continues with re-
vision of the data and testing. Several juries reviewed the te.si.onomy. The
result of the study is a list of approximately 800 action verbs organized in

jectires, Psychomotor Domain is a schema for classifying educational ob-
jectives in the psychomotor domain resulting from the collection and anal-
ysis, and conferenez with scholars of the domain. Another research project
was designed to develop a taxonomy for classifying vocational education

pro-
viding of a framework for evaluating and comparing existing programs and
evablishing criteria for the design and development of a radically diffex.n .

primary and secondary divisions. The (*falsification of Educational Oh-

objectives (Yogi, 1968). This study had as additional objectives the pro-

three domains: operating, interacting, and managing, each of which has

comprehensive curriculum. It reported that the taxonomy was first used with
objectives from an existing vocational-technical education program. It was
tested through interjudge agreement in the categorization of a large sample
of prepared objectives and was then used on existing high-school curricu-
lums. A macrotechnological analysis (DeVore, 19664 developed as a means
ofdefininga taxonomy is helpful in curriculum planning.
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Snap maps as a mtAdel (1,1 analysis for dzieritining occupational cur-
riculum content were explored in a gully Mr -Ott-kestrateil Si-sae,- it'
Industrial Film-alien acho. 13f+71. This meth]. designed by Systems Net-
work Analysis Process. used simplified llou charts to expose tentative
social and industrial dements of the curriculum. A somewhat similar ap-
proach teas found in another study ( Moss. Smith. and Puce]. (1961s4. The
methodology consisted of produdng maps of the technical concepts pos-
sessed by selected norkers. These maps represented the cogilithe goals of
instruction and provided cites for curriculum development_ Tiro studies
conducted by the Nlinnmita Research Coordination Unit 'acre desi2.ned to
develop and test the free assothtion inethodoi.ogy. The associative
mcihoelologv. according to the intestimiors, seemed capable of rinpiTica/4
and reliably generating a conceptual map of .7, given occupation which ap-
peared to Piave face validity for experts in that ticcutr.lion. It seemed to
he sensitive enough to differentiate between workmen performing the
same tasks at different qualkatit e le% els.

The Q-sort (card sort) technique was used in two studs. In o le. the
role of mathematics in electrical-electronic technology was studied (Barlow
and Schill. 1962). In another, (Schill and Arnold. 1965) a modified version
of the Q-sort technique was used to identify the common element:: in the
curriculum ..af six technical training programs. In this study, each card con-
tained a brief description of a course. developed to oTproximate the ofiurse
content of most technical institutes. The taliditv of the cards was assessed
by a pane! of experts and a series of three pilot studies to assure under-
standability a.ad coverage of the area. The individuals were asked to re-
spond to s set of cards. The data were collected through interviews. Anal-
ysis of data included the use of analysis of variance, contingency coef-
ficient. and chi-square. The study resulted in the identification of the core
program with specific knowiedges for each of the six technologies:
electronic. electro-mechanical. mechanical. chemical-mechanical, chemical.
and electro-chemical. The core taogram and the specific programs of the
six technologies embraced a total of thirty-seven card-sord-sort items which
could be conceived as course descriptions.

A model, eventual analysis, was used to study paramedical occupations
as a foundation for development of curriculum (Decker, 1967). Eventual
analysis consisted of making all key statements reducible to philos.)phical
fundamentals, that is, to statements of childlike simplicity abou -,.21 ob-
jects and real events. Since experience is the distinguishing characteristic
of the trained medical laboratory assistant, as compared to the novice.
eventual specifications of the primary components of the quality experi-
ence were narrowed to a list of errors and how to avoid them. For each
laboratory procedure studied, this technique was employed. The key ques-
tion in this form of analysis was. "Specifically what must I see a do in
order that I would say he is ? For example: How does a laboratory as-
sistant differ from a laymen, that is. what must I see a person do in order
that I would say he is a laboratory assistant and not a laymen?"

A model using the concept of set inclusion was the basis for the research
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in another study (Mosel, 1963) of a random sample of 590 jobs from the
Dictionary of Occupational Tides v. ith respect to twenty-seven worker func-
tions. Set inclusion implies that within certain limits, the set of jobs is
characterized by another worker function.. Methods for analyzing the mat-
rix of worker-function overlaps and inclusions were developed. Results
showed that twenty of the *wally-seven worker functions formed a complex
partially-ordered set which could be displayed as a graph theoretical tree
with four ievels. Thus, to a large extent, the domain of worker func-
tions (and hence the domain of jobs) forms a topological hierarchy in which
each worker function either includes or is included within some other worker
funeti c n_

A model for charting the relationships of occupational cores to fields
and also to branches is presented in the form of a zoned analysis technique
(A Unix fif Insauction, Now to Organize It and How to Teach It, 1962).
This publication expiaines the use of other charting techniques as the con-
sent analysis chart and develops the pry i. has ding curriculum ma-
terials such as operation sheets and related information sheets. In a
mimeograph relaease from a state research coordinating unit (Zoned Anal-
ysis Techniques in Planning and Curriculum Development, 1968) the zoned-
analysis approach is defined and illustrated.

A model for developing and testing an evaluation plan for vocational
education (Tuckman, 1967) has some implaations for curriculum building.
The technique is based upon a model which translates the learning proc-
esses and objectives into easily identifir.:;le behavioral responses. After
behavioral goals have been translated, they can be analyzed into a sequence
of prerequisite behaviors by task analysis. This sequence of requisite be-
haviors is then used as a frame of reference for the development of con-
tent validity test items.

Summary
Clear definitions of the terms used in analysis are difficult to find in the

literature.. Positive distinctions between and among the characteristics of the
various systems of analysis are even more difficult to establish. Much over-
lapping was evident between the definitions and techniques of job analysis
and task analysis. The alert student of analysis finds identifying charac-
teristics helpful in making distinctions between the types of analysis and
the meanings applied to each of the main terms used in each process. The
literature reviewed in this section provides such a basis, as well as to review
both the philosophy ofanalysis and the methodology used.

TRANSLATING CONTENT INTO COURSES

OF STUDY

The process of translating the fruits of analysis into curriculum and also
into courses of study follows the analysis of the occupation. This section is
devoted to the step between the analysis process and the building of the
course of study.
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A series of publiz-ltions has been developed in the trades by national
cornmitt=appointed by the Department of Labour of the Candian govern-
ment to make analysis in specific fields.

This massive effort was the result of the recommendation of the first
National conference on Apprenticeship in Trades and Industries in 1952
The Federal Government was requested to co-operate with Provincial ap-
prenticeship committees and others in preparing analyses of a number of
skilled occupations.

It was decided that the analysis would set forth only those phases of the
trade that were condisered essential in each and every province. The re-
sult was the compilation of information helpful in the building of courses
ofstudy, but these doeumentsare not courses ofstudy

A similar procedure was followed in each case. A national committee
was appointed by the Department of Labour. Each member of the commit-
tee prepared a part of the analysis. Each part was submitted to the other
members of the committees for critical review. Upon completion of the
whole analysis, proof-copies were prepared and distributed broadly across
Canada for general criticism. All suggestions were considered and then the
final publication was produced.

The analyses are recommended as guides to foremen and others who do
training on the job as a basis for development of programs in industry
and for courses of study in vocational schools, trade institutes, and similar
educational centers; as a yard stick by which previous experience may be
evaluated; and, finally, as a means of transferring apprenticeship credits
from province to province_

The approach used is to divide the trade into major divisions or blocks.
Each block is then subdivided into units. For each unit, the operations and
related knowledgeare determined and listed.

The books of this series provide a wealth of analyzed information for
curriculum builders. Two trades, sheetmetal (An Analysis of the Sheet
Metal Trade, 1958) and auto body repair (An Analysis of the Motor Vehicle
Repair TradeBody Division, 1958) were analyzed during the late 1950's.
During 1960-1965, several other_trades were analyzed: commercial cooking
(An Analysis of the Cooking Trade, 1961); oil burner servicing
Analysis of Residential Oil Burner Installation and Servicing, 1962);

refrigeration and air conditioning An Analysis of the Refrigeration and
Air Conditioning Trade, 1963); painting and decorating (An Analysis of the
Painting and Decorating Trade, 1963): 2nd toolmaking (An Analysis of the
Toolmaking Trade, 1963).

Since 1965, the trades were analyzed: millwright (An Analysis
of the Industrial Mechanical Trade, Millwright, 1964); auto mechanics
(An Analysis of the Motor Vehicle Repair Trade-Mechanical, 1964); elec-
trical (An Analysis of the Industrial Electrical Trade, 1964); instrumentation
(An Analysis of the Industrial Instrumentation Trade, 1965); and warm air
heating and air conditioning (An Analysis of Warn: Air Heating and Air
Conditioning Installation and Servicing, 1965).
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BUILDING CURRICULUM FROM ANALYSIS

An Overview

Reports of research findings and other literature reviewed provided
some background information for building. curriculuin Some studies concen-
trated on such elements of curriculum as objectives. individual learning pro-
grams, the cluster concept of cJrriculum, computer-assisted instruction.
programmed instruction. and evaluzition. Much reinforcement and con-
siderab:e overlapping were found. Other topics were not deait with. re-
sulting in definite v olds_

Building curriculum and constructing courses of stud3, arc discussed
relative to vocational and technical education in several books (Giachinn
and Gallington, 1967; Mager and Beach. 1967; A Unit of 111Sirilai011, How
to Organize It and How to Teach It, 1962; Fryklund. 1956; and. Bollinger
and Weaver, 1955). Giachino and Gallington discuss the various types of
curriculums as correlated curriculum, traditional subject-matter curriculum,
fused curriculum, broad-fields curriculum, and core curriculum.

l3ollinger and Weaver outline a complete plan of analysis and establish
the ultimate objective as the formulation of a master course of instruction
based on well-known techniques used in buildingcorses ofstudy.

Fryklund provides a detailed approach to analysis techniques fur instruc-,
tors of vocational and technic./ education with the main emphasis on trade
analysis_ He then introduces the process of course development. including
the writing of operation sheets, information sheets, assignment sheets, and
job shetts.

A Unit of :instruction, flow to Organize it andHow to Teach It provides
a framework for zoned analysis and content analysis using as the vehicle
of instruction the operation sheet and the information sheet.

Mager and Beach provide an excellent method for developing the course
of study after the content for it has been determined. This is followed by a
plan for field testing and refining to insure validity_

The Preparation of Occupational Instructors (Cochrum, 1966) and Tech-
nician Training Beyond the High School (Emerson. 1962) contained much
helpful information relative to construction of courses of study_ Cochrum
treats teaching learning evaluation; testing; and organization and manage-
ment by means of lesson plans, instructor's guide sheets, handout sheets,
and sample sheets. Emerson discusses the process of the development of
the curriculum and the courses of study with illustrations of several pos-
sible techniques that may be used.

Two handbooks issued by State Boards for Vocational Education were
designed to meet the needs of specific subject matter teachers. One (Colo-
rado Progranz Planning Guidefor Home EconomicsEducationSecondary,
Adult and Occupations, 1967) was written to serve the. needs of teachers
in home economics. This publication explains in detail the basic elements
of curriculum dealing with such topics as objectives, content, learning ex-
periena-=, and evaluation. It then provides models, flow charts, and sug-
gestions for planning curriculums for home economics. The second (Hand-
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hook for Rocaraz and Planning.for I'acational Technical and Adult Edu-
cation in !risco/mine 1968) explains the cycle of curriculum building. Topics

inchide: behavior analysis. development of course and topic objectives.
selection and development of instructional materials and methods. creating
learning environments, and measuring outcomes.

The National Education Association has published a series of helpful
papers relative to curriculums (Innorations in Panning School Curricula
Appendices:, 1964).

The central problem of curriculum development and instructional in-
novation is identified and anal),zed in a research project conducted in a
rigorous search for a conceptual system (Goodlad, 19662). The investigator
concluded that the ultimate starting point in curriculum development for a
specific objective must be a set of values. Flow charts for develop;ng cur-
riculums for these values were provided, representing a preliminary con-
ceptual system. in another study, the same researcher (Goodlad_ 1966b)
relates educational objectives. curriculum organization and evaluation. and
instruction to the changing school curriculum in elementary and secondary
schools.

A study designed to generate a rational approach and a design for
planning a conceptual basis for developing common curriculum in voca-
tional teacher education provided an interesting model (Courtney. 1968).

A guide for developing certajn types of preparatory programs in tech -
nical education incorporates patterns o:curriculums with suggestions for de-
velopment (Roney, 1962). The mole author in his doctoral dissertation
(Roney. 1964) analy'cs the mathematics and seience content of Engineering
Council for Professional Development accredited curricula in various
categories of post-high school technician training institutions across the
United States. This study contains several helpful suggestions for cur-
riculum building.

The Oregon Division of Community Colleges and Vocational Education
has developed two curriculum guides in vocational education. The steps in

the organization of a program are identified in one of these (Guide for
Organization and Administration of Vocational Education Programs in
Secondary Schools, 1966) as including: determine occupational objectives.
organize advisory committee, determine employment opportunities, analyze
occupations for knowledges and skills required for competency, and estab-
lish evaluation procedures. A later guide (Guide to Structure and Articul-
ation of Occupational Education Programs, 1968) provides a concoptual
frame work for a dramatic expansion and improvement of occupational edu-
cation and a flexible guideline to help translate the conception into opera-
tional reality. Approaches, procedures, and content are included in the
guide.

There arc several program guidelines in the field of agriculture which
provide aids and patterns for translating the resoits of analysis into courses
of study. Three such guides were especially good (Hull, 1966: Bice, 1967;

and McDonough, 1967).
Curriculum builders in business and office education may wish to review
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curriculum guides in this service. Two guides are available from the U.S.
Superintendent of Documents (Leslie, 1967; and Stenographic, Secretarial
and Related Occupations, A Suggested Curricula Guide, 1967). Another is
available from the California State Department of Education ( Aiking. 1966).

The Division of Vocational. Technical, and Adult Education in Florida
has two recently-developed guides for curriculum building in technical edu-
cation (Guidelines for Establishing and Evaluating Civil Engineering
Te:linology Programs, 1967; and. Guidelines for Establishing and Evalu- at-
big Drafting and Design Technology Programs, 1968).

Three publications that use analysis were reviewed in health occupations.
One of these focused on the common caurses in param:dical education
(Fullerton, 1966); another report concentrated on job analysis of the surgical
technician, practical nurse, and nurse aide in relation to curriculum (Pitts-
burgh Technical Health Training brstitute Demonstration Project, 1967).
A third was a conference report on a number of factors net.ding assessment
(A Plan to Grow byfor Practical Nursing Education Programs, 1968).

Several publicaiionr, were reviewed with special implications for cur-
riculum building in diverse areas. One reported research to evaluate new
training materials in teaching basic vocational talent skills to 8th and 9th
grade students (Dailey and Neyman, 1967). Another reported on curriculum
development in the experimental curriculum of the New Quincy. Massa-
chusetts Vocational Technical School (Gagne, 1965). Bridging the gap be-
tween vocational and technical education and general education was the
topic of a study (Adapting Educational Change to Manpower Needs in
Quince; Massachusetts, and Wood County (Parkersburg), West Virgi ;ia,
1966) which included planning for change, in-service education, curriculum
revision, and instructional flexibility.

An analysis approach to the collegiate curriculum was suggested in a
study (Mayhew, 1966) which criticizes major existing thoughts about col-
legiate curriculums and suggests how some of the curriculum problems
might be solved. This study has implications for vocational and technical
curricula at the collegiate level.

A paper (Morrison, 1969) dir.cussed trends in curriculum development in
vocational education. It placed emphasis on the need for curriculums that
are more responsive to the requirements of the job market, to the needs and
interest of students, and on more vocational flexibility.

Two studies were concerned with the center concept related to cur-
riculum development. One study explored the feasibility of establishing an
educational resource center (Hill, 1965), while another (Larson, 1965) de-
veloped a model fora vocational-technical teacher technology center.

Objectives
Several studies related to the determination or application of training

objectives. A training objective (Smith, 1964) is a precise clear statement of
one of ihe performances expected of a student upon completion of a course.
The development ofjob-related, detailed statements of objectives is a matter
of the first importance in designing effective training programs. These ob-
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*tires permit every ether dement I f ti te vocational ednastiim proferam to
fall into line_

Tine book. Preparing Instruction aVertives (Mager. 1962) dearly ex-
plains and illustrates how to write nhjectit es in turns of behavioral changes_
Mager says that objectives shouln be expressed in terms of the expected
outcnmes describing what the learner will be doing when applying the
skills and knowledges acquired_ Well stated objectives use specific state-
ments rather than general concepts zind identify in the objective the criterion
ofacceptable performance..

The translation of the job specification into training objectives as the
second requirement for building 217, effective ttchnical training program was
presented in a paper to the National Societ--- of Programmed Instracticn
( Morsh, 1963).

Research reports (Morrison, 1965a; Morrison. 1965b; Morrison and
Gagne. 1965) of the Development and Evaluation of an Erperinzental Cur-
riculum far the New Quinn (Massachusetts) Vocational-Teehni:al School
place much emphasis on the translation of the analysis into behavioral
oblectiv.

In order to accomplish the writing of terminal performance objectives
(Nuckols. Tingley, and Lee, 1968) it was necessary to determine the cur-
riculum which would be included. the proper order in which the curriculum
should be dealt with. and the level of the instructional program.

The objectives of training (Eckstrand, 1964) must be based upon
specific knowledges and skills which are required in job performance stan-
dards. These, in turn. arc based upon the tasks identified and analyzed
which constitute the payroll job.

Course objectives (Manual for Course Planning at Western Piedmont
Community College. 1966), according to this manual, should be stated in
both a teacher-oriented and student-oriented form. The teacher's document
will identify the work to be done by professional and nonstudent personnel
involved in the learning process_ The student's document is to identify at
least the minimal work program of the student.

A document from George Washingwn University identifies a six-step
process for defining job-relevant objectives for training military personnel
(The Develop :nenr of Training Objectives, 1965). These six-steps apply to
delineating objectives for all vocational programs. These steps include:
system analysis, task inventory, determination of what tasks to teach and at
what level, task description, task identification and relation to other
elements, and, finally, expressing the task in the form of a training objective_
The objective, the authorstates, should include performance expected of the
student and the conditions under which the performance will be observed or
measured, as well as a standard ofaccuracy.

The matter of objectives and the expected end results of training were
basic to all discussions at a recent conference on "The Relationship of
Automatic Data Processing Training Curriculum and Methodology in the
Federal Government" (Sullivan, 1968). It was decided that a desirable ap-
proach was to determine the total body of knowledge required by an analyst
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and then by means of a diagnostic process select the rrodules or e:ornents
.if the itoLlicurriculum necessary for irdiv id is who require vary ing
ofcoinpetenci.

The relation hip of individualized insirection and anTiC111111:1 desclon-
ment was emphasized in three r-earch reports studied. The primary ob-
jective of one of these studies (Finch. 1969; was to develop an instr-Jment
which w ould accurately glIMS131r student attitude toward individualized shop
and laboratory instruction. As a basis for instrument devesprnent. a psy-
choln.--ziad objective was specified as a student attitaide toward practical
individualized shop and laborwory in traction. Statements which related
to the objective were then constructed. An initial evaluation of the state-
ments was performed by a jury of fi,-e persons with fifty ,staternents selected
for the final decision of the jury. This was later field ted with students in
fivet-ocationalclass.

Self-pacing programmed instruction books were designed to help stu-
dents indeprndently acquire rnathematies capabilities associated with work
in bui/dinc, trades. office. retailing. electronics. food service. child care. and
agricultural occupations in a recent study at Washington State University
(Rahmlow. 196S).

The individualizing of instruction through the use of the computer was
tested in a project at the Balkier Valley Public Schools (A Computerized
Approach to the Individualizing of Instructional Erpenence..)

Cluster Concept

Washington State University has concentrated several research projects
on the identification of major dusters in various vocational fields and the
development of curriculum using this concept_ The objectives of one of
these studies (Ertel. 1968) was to identify- major clusters of tasks performed
by merchandising employees working in three Standard Industrial Classi-
fications.

In another study of this series, the objective was to obtain up-to-date
facts about clusters of tasks performed by farm operators engaged primarily
in production of grain. livestock. dairy commodities. poultry. forest pro-
ducts. horticultural commodities, and general farming (Long. 1968). At the
same University. another team of researchers (Mills and Rahinlow, 1966)
sought to identify specific knowledges and clusters of knowledges most
widely useful in major types of work commonly done by electronic tech-
nicians. combinations of task-knowledge clusters suitable for u.,e by cur-
riculum planners in developing appropriate instructional programs and ma-
terials for office education were the focus of another study utili!ing the
cluster concept (Perkins and Byrd. 1966).

Comprehensive samples of office employees working in various sizes of
offices invol -inn. twelve Standard Industrial Classifications were used to
identify clusters of office tasks (Perkins, Byrd and Role3,-. 1968) in another
research project. Mathematics Clusters in Selected Areas of Vocational
Education (Rahmlow and Winchell. 1966) revealed five clusters of mathe-
matics knowledge useful in all the job areas studied. These were: operations
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with fraction. operations ci ith eeciirals ct,nversk42 of frectiems to decirml.s,
concept of percentage. and ratio and proportion_ .n another study (Raltmlow
and Others, 1966) the clusters of knowledges and competencies assodated
with performance of f_ o. d-...senice or t=zar identified. Clusters of knowl-
edces and eompeteit6es essential for effective perfornance of child-care
work were determined in still another study (Rahmlowand Cavanagh, 1966).
A same cif ninety-six leading -edge. chid -care centers in four tyr,es of
child-tare agencies was selected for a study of the non-professional child-
care occupations in order to further delineate the nature of this cluster
(Rahmlow and Kiebn. 1967). Chimers of 279 items of knowledge in twelve
allied hmilth occupations resulted from the research (Wallenstien. 1968) of
an investigator striving to identify- these commonalities. A number of capa-
bilities were identifiM as constituting a basic +duster for all :youth who do
not complete college (McClost-ey, 1968).

At the University of Maryland another series of investigatior-s were
made relative to the Cil2Sitr conwpt_ A major research effort (Maley-, 1966a)
was concerned with the invcstition and dcrelopment of the cluster concept
to a program in vocational education at the secondary school level. The
cluster-concept program was aimed at developiaz skills and understandings
related to a number of allied fields which would prepare the person to enter
a family of occupations rather than a specific occurstion. Tne investigator
prepared summaries in three sections: approprialeness of the cluster concept
program, development of' occupational clusters. and, development of course
outlines. In another report of this series (Malc-y 1966b) information was
provided on the analysis of job-entry tasks for carpentry, electricity,
=sorry. painting, and plumbing. Task statements were written in be-
havioral terms. and instructional sequences were developed from the task
analysis.

Further developments of the investigation a-e reported (Maley, 1966c)
relative to the cluster ccnccpt applied to electro-mechanical installations
and repair. Each job-entry task (communication. measurement, mathe-
matics. science, skills, and information) was am ly7ed for human require-
ments necessary to perform the task. Tasx statements were written in
behavioral terms and instructional sequences were developed. A course
outline was developed for metal forming and fabrication as part of the re-
search on the cluster concept (Maley, I966d). Selection and training of
teachers in the use of the cluster concept was Phase II of this same project
(Maley. 1967a). After the teachers were selected they were given three
teacher-preparation sessions involving analyzing a job-entry task, writing
behavioral objectives. and formulating a format for arranging instructional
information. During the third quarter of this project (Maley, 1967b) a sum-
mer workshop for teachers preparing to use the concept was held. Evalua-
tion of the first year of experimentation with the programs testing the
cluster concept was provided in a summary of the total study (Maley and
Mietus. 1968). The first phase of this research e: -ablished the acceptability
and feasibility of cluster programs and curriculums. Phase 11 resulted in the
production of curriculum guides, course outlines, instructional materials, and
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the selection znd training of le-v.:hers to implement tite programs.. Pi lase
cors;stek: of the evaluation of e.x.perimentation for the eleventh grade_ Phase
IV *ail experimentation 'pith the melfth grade programs using the
cluster eencept

To fei.41SCS 1.;0.M Oregon were coucerced with the cluster v.-J.:cep!. h a
stmly articulation of Fgh-school and frost-high-schoi patio a1 otiti-
s:alio, in Clackamas County. some rtlerence t;zs made to the study of
clusters of occupations (Mikalson. !967).. A paper (Me.g..in14.. 196S) dis-
cussed t..;le job-cluster curriculum i Lane CtIllfg.. He identified the job
clustri as cir.nsisting of these groups: service, distribution, pro..11.3..-aion. bus.
lass management, an techniall-mechanicai

In an assessment of the o...4:ap-..tional opportianiti in Florida, job trues
were clustered by sub;ect areal. The ft.Nor suoject areas with Large clusters in
child care were: food. housinf. a*.;d home furnishings clothing g and textiles
(Ridley.. 1967).

A study to !identify the common core of kno-.vlge and skills needed
by technicians in the various phases f agriculture was conducted at

odestc Junior college (Halterman).
Clusters of competencies and job titlot, associated with entry and ad-

vancement in off-farm agricultural occupations cry studied at Penn-
sYlvania State rniv-ersit (Love. 1966). All data were analyzed for twelve
competency and to eke joh-title factors.

A curriculum research project (Sjogren and Sabi. 1966) centered on the
pr./Wenn ofjob clusteringar2d identification of skills and abilities common to
a aumbrr of jobs. The approach was to reach general skills. knowledges.
and undenstandings for vocational training in a specificjob.. Two industrial
classifications were defined for the study: agriculture related and non -
agriculture related..

To identify a core of courses which management deemed desirable for
most post-high-school technical programs was one .af the purposes t..:
a cairrimlum study in technical educt;on (Arnold. 1965). A systern of job
families was established for the classification of respondents in which fo:ty-
six of the fifty-two technician jobs in the study had respondents_ A general
core of curricular recommendations was identified as agreed upon toy
respondents of all five job families_ The implications of the general core
were !n-eatest in the mechanical family of technicians' occupations and less
in the other four families (electro-mechanical. chem-mechanical, chemical,
and chemical-foods).

A national study having as an object;;;e the clustering of the major
agricultural occupations with similar competencies provided significant
insight into preparatory training needs in off-farm agricultural occupations
(Taylor, 1966). The summarization, interpretation and resulting synthesis of
the studies on agricultural occupations completed by twenty-six states pro-
vided the basis for determining extensions and adjustments in curricular
patterns.

Tasks common to the job requirements of employees in three occupations
(hon emaker-home health aide. hotel-motel housekeeping aide, and nursing-



1

home. h luszkeepinv ex...tr6.-4:ng the mean score

of tilt pe4rmat3c.: frc.itheitey ler se:). task Shipley. 1967;1.

Rosc,onse.. ti ere ca:ctiktsx.6 o sale _rain one to three whit all tasks
a mean 1.;11 c r altet.e three orl.-up: tions considered to

fle co: 1E-...cn.
A hierarchical dvsteritear: techn;_lce is de.scr.ibed in u paper (Christal.

1966 ..-.1tieh explains the groupirg aif re."..,ple ti,ings into ritmtually ex-

clusi- it.g,f,ttic...s. The m e 1.1=-ins -....11=cit of the N objects in a separate

grou I. The number cif grours is reduced by one at each stage until all
objet is are in a single rrow.e. The model groups objects into every possible

1.111;37 ;a of tmatually exei:114te dusters from N to 1. The investigator then

dee; the aprropriate number of dusters to report by considering
rele.a1,1 factors_ Applications ef the model include: grouping job in a
manr.er which minirnizes ;average cross - training time among jobs within
dusters. defining a large number of jobs with a fewer number of consoli-

dated job descriptions. dustering technical schools into families, clustering

judges in terms of homogeneity of their policy equation. grouping reading

a rms. grouping task clusters. and profile analysis.
The acre mermen: of occupations in homogeneous groups or dusters

is one (.11' the stens listed in a government Fe.hlition (Electronic Data Proc-
msing in agincering. Science,and Businam 1965).

Computer-i-Assis. ted Instructional Uses
Very little research ai evident in studies dealing with computer-

assisted instruction. However, in one study (Silberman, 1966) the poss:ble

solutions to the problem of the design of computer-assisted instruction pro-

grams were considered. The recommended answer to such problems is com-

puter specialists and developing natural language programs for computers

are means of helping educators to work with computers in instructional

programs.
Another study (Silverman, 1966; describes an advanced compuierind

technique for clustering work tasks which was developed in research being

conducted by this activity. With an input of tasks performed in a sample of

jobs, this comptnerized technique produced a series of relatively !lomo-

geneous clusters of task patterns. These clusters represented the occup-
tional specialties that existed in a field of work. This approach is useful for

researchers concerned with clustering, classifying, and taxonomic tech-

niques. The study focused on the development of a new computer clustering
technique. The technical objective of the initial phase was to develop a com-

puter method for arranging a number of individual task patterns, rep-
resenting job incumbents in a given occupational area. into groups of
clusters. A cluster was defined .as a group of respondents characterized by

relatively small differences in the kinds of tasks performed.

Project Plan
A publication (The Project Plan for Distributive Education in Florida

High .1.;choois, 1967) explains how to use the project plan in programs of dis-
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trilzinit, education. While this guide does not specifically empha.sin the
analysis approach. it dors set forth a method for iderAify Ind orcupatgo..-tal
objeciit es and det doping curricu luTns for the project plan.

Programmed Instruction
Two studies on curriculum building which used programmed instruction

in the lied ref agriculture were recently completed at Washington State Uni-
scrsity (l.ong. 1966a: lonz..t. 1966h). In the first. animal nutrition Was de-
e.oprd as a programmed unit with the aid of sixteen vocational agriculture

t=chers. In the second study. the principles and procedures of larrA
and plant nutrition were programmed. After completion of the r-ograms.
experimental use preceded the reporting offindings.

A Linea: program for a course in general electronics was developed and
field tested (Valentine. 1965). Each learning sequence covered 20t, to 300
frames. Writter test scores for thirty-six conventional students. had a mean
of 63 while the min for fifty-nine programmed students was 142. The mean
time for completing the course by tl-cse same groups was 120 hours and 1,10
hours. respectively.

Evaluation
A study to develop a model to evaluate ongoing programs was de-

signed utilizing the check technique (Tuckman. ;9,67). The model was based
upon the Gnne technique of stating final course objectives in behavioral
terms. and then subjecting vest behaviors to an extensive task analysis.
Results of the task analysis nit presented in a behavioral hierarchy which
schematically portrays the irterrelationships among final course objectives
and their behavioral prerti..ites_ Steps in this model include the identifi-

tion of the final task ane sub -bask, development of a hierarchy ce sub-
t-le-clopnzent of a written test using items from the sub-tasks. and ad-

ministration and evaluation of the test.
A model for measuring the effects of a program geared to train dis-

ajvantaged youth is conlained in another study (Austin. 1967). The primary
focus of this report is the evaluation of the effects of the basic and voca-
tional education program in the Muskegon Area Skill Training Center for
disadvantaged youth.

Measures for asscsring student achievement of instructional objectives of
the experimental curriculum in the New Quincy, Massachusetts Voca-
tional-Technical School were reported in the Sixth Quarterly Report of this
project (Morrison, 1966a1.

A doctoral study (Foley, 1967) was made to evaluate the adequacy of the
meastimment procedures of the two-year post-high school electronics tech-
nology courses throughout the Un'ted States. The results indicate that most
of the job activities are taught to some level of proficiency but that little use
is made of formal job-task performance tests to determine now well the stu-
dent can perform each of these activities. This study indicates that pencil-
and-paper tests are extremely poor substitutes for job-task performance
tests and that the job validity of traditional theory is probably very low.
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Summary
While se oral authors discussed the building of curriculunts. few related

curriculum building to analysis of jobs ter tasks. Those that dealt with
anaktsis irequem4 did NO in a specific frame-of-releTence which failed to
either prolide a complzir treatment or an integrated approach. Some recent
studies reflect progress in adapting concepts to appliattions of sere ices
other /ban that directly int oh ed in the st/..x4

SYSTEMS APPROACH TO BUILDING VOCATIONAL

EDUCATION CURRICULUM

Today. the systems ..-lpproa,..h is applied to curriculum building. While
some institutions are just discowrine the implications of the process others
are embarking on refinement of the process. The period since the close of
World War II has bronchi startling innovations to the 4o/al proccsc of cur-
riculun, building. While. at present. :he systems app: -och has hzen vali-
dated and the merits of the concept thor-niehlt tested. 1,-r many individuals
and institutions it is still kist a theory olcurricu:unl built

A book that marks the coming of ace of a systerna:ic conception of the
application of psycholog.nal principles to the invention_ development. and
use of cem-leY systent. Es Psrchvbvical Principles in Srsrem
Derelopmem (Gagne. l9 61 It on the many issues that relate to
the human componeni of components in a system. As a theory of the psv-
chotechnolotty of man-miichine systems_ it rye sieves integration of what has
been called human engine 'fire. At present_ the Air Force. Navy. and Army
have accepted widely the t?: terns approach. The branches of the Armed
Forces_ as well as seeral r.-searchers at universities_ lime irivesti.eated the
systems approach. Human-factor scientists and specialists are attached to
design teams_ system-project offices, development groups. and system
tests. System design begins with a statement of purposes for the system.
i hen systematic plans must be made for operation of the system. Next_ the
assignment of functions must be made. To best assign these functions to
men it is necessary to perform task description. task analysis_ and job de-
sign. This must be followed by job training or vocational education. The
final step in the system is performance measurement. Basically there are
four stages in systems development: design. development, testing. and
operation.

Description of the systems approach as having inputs and outputs is
contained in another helpful book (Borow. 1964). It explains bow systems
analysis has similarities to both group and organizational analysis but is
more likely to deal with complex man-machine relationships and com-
munications. Engineering aspects receive considerable attention in
systems analysis. Task analysis and job analysis may be involved in the
systems approach. With the growth of the systems concept. the term
system analysis is being used with increasing frequency and often as a re-
placement for group and organizational analysis. He further explains how
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sls-Terns analysis is perlivired. A fist t.Nf all tasks is compiled. specific tasks
arc grouped optimally, a model may be constructed and simulators may be
constructed. The author suggests that in the future the systems approach
:Jill also reflect the future as well as the present needs. He slates that a
master occupational storage and retrieval center is essential whereby the
completion of a form vtich reflects interests. personality characteristics.
aptitude pattern.s.e,locational background eitperienc. and many other ele-
ments of infer nation will be rcquired. 10 achieve these accomplishments.
sophistication in -.Iccupational analysis will need to be greatly -euhanced.

In an article in Educae, three authc,is t I ram-. Flynn, and Legere, 1968)
suggest that systems thanking as applied to the improvement of military
training programs can be used to upgrade schools in vocational education.
They emphasize the need for a control model for proper management of
the systems concept. Such a model is described in this article. The authors
indicate that, over a four -year period of refinement. this model has reduced
oit-the-job training time. out academic failures, improved teaching ef-
ficiency, and reduced the over-all training time. The cycle stars by anal-
7ing market needs and ends by evaluating the student after graduation.

Three major phases in the cycle as envisioned by the authors are: deter-
mination of system requirements. system developments, and system
validation. The model described consists ofa 15-step curriculum system.

Public Education Innovations
Researchers at several universities and other institutions of education

have explored the feasibility of using the systems concept in some form in
vocational curriculum building.

A massive effort has been made at Washington State University to re-
search this approach. In a report (Byrd and Christensen, 1968) of a prototype
multi-media self-instructional system relative to teaching Gregg. shorthand,
a plan was developed for modernizing and enriching these instructional pro-
grams in small schools. Prototype components and the other elements es-
sential for a retailing instruction system for distributive education were the
result of another research effort (Ertel, 1968). Development and testing the
systems approach in th, field of electric arc welding result&I in a self-
pacing multimedia, self-instruclional system (Sergeant, 1968). A similar
system was developed and tested relative to electrical knowledges and
capabilities (Hill, 1968). Still another research (Nish, 1968) developed and
tested a self-instructional polysensory system comprised of four single-con-
cept films, programmed books, and laboratory work experiences as-
sociated with the teaching of expandable polystyrene plastics. Results in-
dicated that such a system is an effective means of enabling pupils to
acquire knowledge, manipulative skills and judgments of the types taught
by the systein.

A broad study was conducted of the developmental procedures and costs
of the newer media Prepared for course instruction at Michigan State Uni-
versity (Dressc and Others, 1965). As reported in seminar papers, the study
included the relationship of systems methodology to university curricular
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and instructional planning. Attention was fveused on analysis. design, and

field trials. The functions of the media specialist were also studied.
An imvc ligation of self-instructional materiais was conducted under a

grant to the Cregon State .5...stem of Hither Education (Hamrcus. 1967).

The purpose was to plan and produce an improved instructional system.
Elm en iiteps of these stem design mere outlined in the report.

A :,ysterns approach using models designed by Systems Nettvork Anal-
ysis !.'rocess (SNAP APS) was tested by another researcher (Yoh°, 1967).

The theory of teaching and learning flr this system approach is based upon
developing individual self-motitation and self-discipline and upon creating
a whole which the student must synthesize and relate into understandine.

The requirements of a systems approach arc described (Welch, 1968)

as including: identification of tasks. t rcakdown of tasks into operations.
determination of method, training foe performance of tasks. and control
to see that the tasks are carried out The investigator applied this ap-
proach to the tasks of the food-service industry.

Simulation on a computer was pa-t of a system approach for an ex-
perimental biology course at Theodore High School at Theodore. Alabama
(Bratten. 1966). The simulation followed analysis and projected the results

expected from the use of the proposed curriculum
A ststems analysis was made for a 10th grade social studies course at

Nova High School. Fort Lauderdale. Florida, to evaluate the course as an
instructional system. The analysis was concerned with such problem areas as
teacher roles, the effects of media on fAudent-teacher relationships. infor-
mation requirements, the use of sNce, and the effects of course procedures
on students. A computer simulatioa model of the course was set up and

tested. Testing of the data produced by the model against the data that
were descriptive of the course proved the :imularion procedures to be
valid (Coeswell. 1966).

The goal of another study (Silvern) was to determine the feasibility of
developing a model to describe real-life feedback signal paths from outside
the secondary school to an occupational teacher. Data used to synthesize a
flow chart model were collected in interviews with educators, occupational

directors, students, and other professionals. The cybernetic mode! included
forty-nine closed-loop feedback signal paths, each identified in terms of five

characteristics which in turn affected instructor performance. The model
was shown to be feasible and applicable to real life.

Illustrative of the work being done at the state level in Washington
(Wimer, 1967) is the report of the Coordinating Council for Occupational
Education on training requirements and specifications for data processing
technology. This system approach includes the following six phases: investi-

gation and feasibility study, design. development, implementation. pro-
duction, and follow-up. Functional diagrams were developed to illustrate
each of the main steps of the process in addition to that which analyses by

data processing provided.
The general schema for designing relevant training programs was de-

scribed in a recent article (Crawford, 1968). The seven-step approach con-
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sists of: de clop human factors sysierns analysis model. do clop job model.
specify knowledges and skills. deln-mine instructional objectives, construct
training program. detelop proficiency test. and evaluate training program.
If the portion of students who meet the perfo.rmance standards is not
satisfactory-. it is hack to the draw ing board for a redesign of the cur-
riculum.

Armed Forces Innovations
Resear..h in the Ain ;v. a; 4. and Air Forces has contributed much to

the literature of the systems approach and its application to the building
of training and educational programs.

Guidelines (Chenzoffand Folley. 1965) for instruction in three phases of
Training Situation Analysis (TSA) pros ide the plan for s:-stematically
r_athering and interpreting the information which is relevant to the planning
of training and training devices. Three phases of Training Situation Analysis
arc described in detail. The first. systems familiarization. provides an
orientation to the training problem. the system structure and flow. and the
equipment. Task analysis method. the second phase. produces a set of task
descriptions containing the information necessary- for making training do ice
decisions. In the third phase. training analysis procedure, a ranking of tasks
is achieved based upon the poiential benefit to system performance as a
result of training and the costs of that training. Recommendations for the
conduct of these three phases and suggested working forms are presented
in the guidelines.

The Systematic Approach to Multidimensional Occupational Analysis
(SAMOA) is described in several documents (Carr and Silveiman. 1966;
Carr. 1967: and Carr. 1968). The SAMOA method consists of three major
steps. First is the development and administration of comprehensive task
lists and related data-gathering forms. The second step is the computerized
analysis of the data on tasks and task patterns. This is accomplished by a
clustering program which identifies homogeneous work groups on the basis
of similarity of patterns of tasks performed. The third major step is a
set of computerized procedures for stratifying and grouping clusters on
the basis of significant variables within three dimensions of the work
situation. These dimensions are technical. organizational, and communica-
tional. The SAMOA method provides a very rapid mean: for analyzing
work-requirement data. The major phases of the method arc independenE
so that data pertinent to any one of the three dimensions can be analy/A
separately. The basic analytical unit is a cluster of men whose patterns of
tasks performed exhibit a maximum degree of compostitonal homogeneity.
as determined by a computer clustering program, which generates multiple
coefficients of composi Ilona 1 similarities.

The United States Air Force (Morsh, 1964) has developed and applied
a novel procedure for collecting. organizing. analyzing, and reporting com-
prehensive job information. The procedure combines features of the check-
list method with those of the open-ended questionnaire and the observa-
tion interview into a single-integrated procedure. The Air Force job analysis
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procedure invokes a sequence of discrete steps: location of source ma-
terials: draft of job intemory: ret let% of draft in advisors: retision: tield
review: construction of operational job inventory: selection of surte;
sample: mailing: administration of job inventory: responding to intentc::.:
scanning. coding. and collaling: key punching and verifying: computer anal-
ysis: and distribution of suney results. :Another report (Eckstrand. 1964)
provides an ovcrvie of the process of designing a training system. The
three main areas of the process are determining training requirements.
deveoping training environment, and measuring the results of training.
Learner-Centered instruction (LC'') is described in another report (Pieper.
Folley. and Valverde. 1968). Behavioral descriptions serve :r. a basis for
the preparation of statements of learning objectives and a performance-
criterion test in the development of Learner-Centered Instruction courses.
The behavioral task description was comple:cd in two phases: data col-
lection and behavioral analysis. This information rater becomes the basis
for training content in 1..CI courses. These become highly job-rclevant and
include multimedia. sdf-instructional. apprentic;:-Iike experiences. The ef-
fectiveness of the LC1 approach is being tested at Lowry Ai:- Force Base
(Valverde. I968).

A report (Ammerman. 1966) of the research findings of the Human
Resources Research Office (HumRRO) disclosed a system for analyzing
instructional tbjectivez, by identifying factors that i=nfluence their meaning-
fulness and usefulness. A survey of eight ar;nv service schools was con-
ducted to determine procedures used by instructional personnel in deciding
course content The findings indicated that the relevance of student action
in convening existing instructional topics to the form of student perfor-
mance objectives have suffered from !act of thorough definition of intended
work-performance situations. Distinction was made between terminai ob-
jectives (representations of the Ltitimate expected performance capa-
bilities) and enabling objectives (necessary learning tasks dependent upon
terminal objectives for their value). A summary of the state-of-the-arts
(Smith. 1966) as to the aspects of the technology for developing training
systems is found in another HumRRO report. The report is based on a
survey of the available literature and draws particularly on HumRRO ex-
perience in research studies on training. Covered in the report are: the
instructional system as a concept. the research evidence bearing on the
major system functions. and the methods for designing and evaluating the
system in terms of both cost and effectiveness.

A systems approach to education described as a "systems-science flavor"
was utilized in a research project at Battelle Memorial Institute (Coffey,
1968;. The major objective was to evaluate the efficiency and effectiveness
of sell-instructional methods for selected areas of vocational education. Two
major work phases were conducted. The first was directed toward a very
detailed analysis of trade and industrial education for the purpose of
identifying and describing primary vocational skills to be used as the basis
for subsequent development of self-instructional units. The final activity of
the basis for evaluation of self-instructional methods. The conclusion was
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reached that the self-instructional system is a significant method for improv-
ing the efficiency and effectiveness of vocational education. A second impor-
tant conclusion was that primary vocational skills, as conceived, simply do
not exist at the vocational education Inc Primary skills are those skills
having wide applicability acros trades.

The uses of systems analysis and computer simulation of school organ-
ization were explored (Cogswell, 1966) to find new ways to implement
instructional media.

The use of program evaluation and review technique (PERT) with im-
plications for curriculum building may be gained by studying several reports
(Arnold, 1966; McKee, 1966; and Hitchcock and Bliss. 1964). McKee
documented the steps in the building of curriculums for a new college mine
the PERT method_ Arnold explained the use of PERT in planning a program
of dental continui;g education and various other iealth- education projects.
Hitchcock and Bliss ,:haracterized PERT as a dye antic and responsive pro-
ject-management nystein useful in planning, control ing and evaluating.

A Job Corps manual (Butler, 1967) develops th* concept and the use r f
the systems approach. This approach involves the accurate identification of
the requirements and problems, the setting of specific performance objec-
tives, the -4:pi:cation of logic and analysis techniques to the problems, the
development amethods for the solutions of the problems, and the rigorous
measurement of results in comparison to the specific performance objec-
tives. Acct rdinn to the manual the same systems engineering techniques so
successfury applied to the development of hardware have also been applied
to trainin:,; course development problems. It is used to describe a training
system 2.-s a series of interrelated, interacting, precisely controlled learning
experiences th,..-1 arc designed to achieve specific training objectives, bat
organized into a unified, dynamic whole which is responsive and adaptive to
the individual trainee while fulfil ling sp ecific job relevant training criteria.

According to another Job Corps publication (Instructional Systems
Development Manual, 1968) an instructional system is both a product fa
complete instru.:tional package) and a process (a method for designing the
package). The a ppliaition ofgood systems engineering principles along with
those programmed instruction to tl.e entire curricula has introduced
empirical methods for the analysis, design, development, and evaluation of
education and training. The emerging instructional systems technology de-
mands that all training course design decisions be based on statistical anal-
ysis of trainee performance data. Each step in the development cycle must
be empirically tested and validated against actual performance data. The
training course developer now has a tool for determining the validity of
training objectives, content, sequence, method, media, and achievement.

Annotated bibliographies (Morsh, 1962; Smith, 1964; and Valverde,
1968) provide an excellent source of information relative to specialized
studies on job analysis, training objectives, and training media.

Summary
A few vocational educators, psychologists, university researchers. and in-

vestigators for the Armed Forces have devoted considerable effort to de-
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velopm2: --ysterns appr4 -tach to buildir.;g cdurat;on c.arriculurns_
The initial sic= usually consists of analys's of the ,;ca) requirements air the
erierrnirztitna the systerns requirement. This is folirmed by systems de-
% e3,-,vnent and systen-svalidation_

TRENDS AND NEW DIRECTIONS

New developments have been mentioned in the various sections of this
review. Ho :lever. it seems d irib e to corzolidate some of the illustrations
to explore the road ahead in curriculum develnpment Ii has been most
encourang to note the vizor el the inolernent towards a firme. foundation
for v ceational and technical curriculum vuildina tn a more careful and real-
istic analysis of information basic to acquiring entry-level skills. It has been
'ratifying to note the intensity of the effort concen-rated by the Armed
Forces and some of the leading colleges and universities tonards a systems
approach with a validation or the system. However. it is quite discour4ng
to see the small amount of conmm from some of the sectors. Many edu-
aitional institutions at various levels arc conspicuous by the lack of con-
tribution or lack ofidenfification with such movement-c.

At the risk of omitting several worth: and outstanding contributions the
author would like to mention some of the studies, reports, and books that
highlight the forward motion characterizes by many others- It ris not the
purpose in this sedion to build a solid synthesis but rather to use some
references as illustrations in the hope that troy mav provide further incentive
for even greater developrnuns in tiro future in broadening the base and
reinforcing the foundation .af analysis for curriculum building in vocational
and technical education.

Illustrations of the advanced thinking in this field arc reflected by ti
authors of two books (Ganr2e. 1966; Borow, 1964). Both deal with the
systems approach to the problem. Gagne opens up the theory of psycho-
technology of the man-machine *stems and reveals many validated psy-
chological principles highly desirable for progress in a complex system or
analysis.. Borow sees occupational analysis and its applications as having
just begun and recognizes the tremendous potential of the future untapped
resourcesav-ailrible.

Tracey and Flynn (1965) point out the successful achievement of a tested
system with a control model in reducing training firm cutting academic
failures, and improving teach ing efficient:v.

Morgan and Bushnell (1965) point to the problems and shortcomings as-
sociated with our present-day piograms ofeducation and indicate a need for
radically modifying the sys.t. em in order to design an educational program
which will be responsive to the present-day needs of students. The organic
curriculum is suggested for consideration. The first step in building a
student-centered, organic curriculum is the determination of specific and
measurable behavioral attainments needed for entry into a variety of post-
high school activities. Such a program is pictured as including academic and
occupational training, personal development, real-work experience, personal
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WCaliellslii it.1371Se Enz. zind soekil ar.d activitie_s. The in-
t',raiit,n and ;interaction these` con:porents msult ;11-stems
design. These writers recognize that research and deve:oprent efforts in
cursiculthn have been sr:mil and fragmented. to slat.% and that a Inassi,e
resmirch elfori will he required to develop an-Zi taEllati: 2i, orpn:c cur-
riculum

Individaary raced or p.7.-_,grarnmej ffistrection (Valentine% icf51 de-
mands a firm 1-61142:11:4 111 analysis. Ii requires training objectiles in clofer
agreement wig] the skills a nd knera ledges required.

As a result of a cornpr,er.ensive mil_ ir:y 0) the decision was
raiched that r...,Irre type of !ask ;atcnicor) funey procetaire had the ELMICSI
probability of satisfling the requ;remenis cof a sound .lecupatnnal world.
Lcaniinr tr.edia (Green. 19661 a =e i:nrwrgant in deahng with innovations
in educational r..c4nsideadions liiven to designing curricula. Included in this
ran of the process arc such concepts as idiperdent le:trning. electile
sequences, core co rricub. nd lea min systems analysis.

Systematic planning of school curriculums cSartd. 1901 can ;le innova-
tive. particalarly when built up, in :a con prehensive conceptml scheme.

An emerging coordinated systems apporach on a state-wide basis. with
flexibility- and a built-in feed-back loop offering far-r=ching implications
for curricula geared to the needs of students and the need_{ of employers.
is eviri ent in one ofseveral curricula now in process ( Wimer. 19671.

Performance proficierxi.- rramisurcrnerits (Foley. 1968) are requirements
ofa total approach to an integrated curricula system.

On 2 hroadtr horizon. citizens of the community also have concerns in
evaluation (Hamlin. 19671. Dr. Hamlin said. It is a o-eat misfortune that
the best traintt; evaluators have been looking at education with 2 micro-
scope rather than a panoramic view finder . Typically the evaluations
have been of programs, teachers. students and former students. and Eel',
ities. There has been little attention to public policies and public attitudes
responsible for the conditions discovered or to the processes by which public
policies for occupationa I education are d erived."

The eleir.ents of a composite system ol curriculum development ositig
the advantages of research are now known .4.nd tested. Ample research
findings have provided a base from which a multiplier effect is possible.
Application to all services, fields, and institutions of education through cur-
riculum building in keeping with the known siate-of-the-arts may be the
direction of the Tnaternent, but the evidences of such implementation are
slight as rerenl.:. a thorough and painstaking smirch of the literature and
research. However, the movement has started and bright st:ss are becoming
visible behind the dark clouds cc uncertainty revealing the horizon of some
curriculums built on the foundation ofoccupational analysis.

Summary
Slow progress has been made towards the p:oces.s of building vocational

education curriculum on analysis_ The present trend reflects improved anal-
ysis methodology. broader application to all services, and greater attention
to the development ofa systems approa h to curriculum building.
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Conclusions
cd-catit-n d,f ykr.:11-s ar.d jc.lvs 4,11 eriplost ers

for Liu:Ail' ed 1 er,,f)nnel dermal% Miire scriouf consideraton eile7.1

In: raSii:2 analysLs as the foundzfion for vecational

Codifyin2 and defin3n2 terms used_
3_ Developing common under=;tar.dinz.s of effective procesizs of anal-

ysis.
4. Accectin2 i prozedures found fur:ctional bv- other vocational srr-

Recoramendations
1_ Profiress in voaitional education cu.-riculura lalidation is directll

dependent upon analysis_ Therefare. him-scale use of analysis for all tier-
essenf:'al for :mporvement of pro: am planning and instruction in

vocational ed
2 A united and coordinated mzssive effort is mandatory to provide

tali tared vocational curriculums for existing and exec.:gine occupations_
Further study should be made ',low to determine h 111' this CIII bw., be
achieved_ It may be that one o,-; more centers should be established with
the unique function oVcurricuium buildins.t. Such a center must ltave:

a Competent profmsioml staff having command of the total promss of
analysis and curriculum buildine.

b. Hardwnre in the faun of computers and nth-a aids as well as the
software needed_

c_ Effective rnedtGdf: fordissemination to potential users..
It is questionable if brae - cute use will ever be made of validated cur-

riculum if mch teacher must build his own curriculum on his own analysis
process.
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